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which retains its hardness in the hottest "weather; 
which can always be handled without greasing the 
fingers, and does not require snuffing. The primitive 
character of the candles by which the last generation 
read its primers and studied its Euclid, is a curious' 
phenomenon when viewed as the product of un- 
numbered centuries of intellectual growth. Thi 
vision is easily conjured up in the memory, of their 
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SOME GREAT ENGINEERING PROJECTS. 

The shoriening of commercial routes by means of ship 
railways and ship canals seems to be the great ambition of 
the engineers of to-day. 

In addition to the De Lesseps Ship Canal at Panama, the 
Eads Ship Railway at Tehuantepec, the Florida Ship Canal, 
the Chesapeake and Delaware Ship Canal, the Cape Cod 
. Canal, and others in the interior of this country, there are 
several other important projects of like nature under way 
or in prospect in various parts of the world. The old pro- 
ject of connecting the Bay of Fundy and Baie Verte, on the 
Gulf of St. Lawrence, across the Isthmus of Chignecto, has 
lately taken new form. It is now proposed to make the 
connection by a ship railway eighteen miles long, thus mak- 
ing a short cut for navigation between the United States and 
the ports on the St. Lawrence Gulf and River, and saving 
the long and dangerous voyage around Nova Scotia. 

The projector of the ship railway, Mr. H. G. C. Ketchum, 
writes us that the plan grew out of a desire to save- lockage 
and a deep channel in the design of the Baie Verte Canal. 
His first plan was to lift vessels by hydraulic power on pon- 
toons and then float them through the canal. The idea then 
occurred that they might as well be lifted to the surface of 
the ground and hauled across the neck of land on rails. The 
road may be level and perfectly straight from end to end. 
The plan has been submitted to the Dominion Government 
and is favorably entertained. Mr. Ketchum has issued an 
interesting pamphlet relative to the project, which may be 
considered at greater length elsewhere. 

Across the ocean the construction of the tunnel under 
the British Channel, connecting England with the Continent, 
is being prosecuted with an energy which is indicative of 
ultimate success, and thus far no obstacles have been encoun- 
tered to make the undertaking a difficult or exceptionally 
hazardous one. 

In France the connection of the Atlantic with the Medi 
terranean by a ship canal, to save the long and stormy voy- 
age around the Spanish Peninsula, is under serious considera- 
tion, and the Council-General of the Seine have just adopted 
a resolution approving of the project. 

The ship canal across the Isthmus of Corinth, in Greece, 
to shorten the route to Constantinople and the ports of the 
Black Sea, has, we believe, been definitely determined upon. 

In the far East a bolder and more important project is in 
contemplation, with a view to shortening the commercial 
route to China and Japan by six hundred miles or more. 
At the head of the Malay Peninsula is the Isthmus of Kraw, 
connecting Upper with Lower Siam; and by the cutting of 
a ship canal at this point, about thirty miles in length, the 
need of sailing around the peninsula might be obviated. At 
Kraw, the Malayan Peninsula, which stretches southward 
for five hundred miles to Singapore, is at its narrowest 
breadth, and the distance across from the side of the Indian 
Ocean to that of the China Seas is further decreased by the 
existence of natural waterways for some distance inland 
from both shores. From side to side it is no more than fifty 
miles, and the Pakchan River, on the western coast, and 
the Htassay on the eastern, afford the ready means of fur- 
ther reducing it. The distance, therefore, over which it 
would be necessary to cut a canal would probably not ex- 
ceed thirty miles. The neighboring districts are known to 
be fertile and to contain great mineral wealth. A tin min- 
ing company has been established for more than ten years 
at Malewon, on the Pakchan, and gold has been found in 
the neighboring stream of the Lenya. So far as known the 
engineering difficulties are not of a stupendous character, 
and political drawbacks and considerations fortunately do 
not exist. 

The French appear to have taken the lead in proposing 
this important commercial short-cut, and, if the opinion of 
the London limes is well founded, the Government of Bri- 
tish India will not decline to actively participate in its exe- 
cution. 

m t ■ t m 

RAILROAD ACCIDENTS. 

Railroad statistics show that there were an ULUsual num- 
ber of accidents attended with fatal results on American 
railroads during the year ending October 31, 1881. They 
foot up 1,492 accidents, by which 397 persons were killed 
and 1,687 more were injured, being a monthly average of 
124 accidents, 33 killed, and 141 injured. 
The month of October,, as reported by the Bailroad 

i Gazette, shows a greater number of accidents than the 
monthly average for the year, although the fatality was 
slightly less, the total for the month being 131 accidents, 31 
persons killed, and 133 more injured. Of the October acci- 

I dents, 51 were collisions, 77 derailments, 2 boiler explosions, 
and 1 fire. More than half the number of mishaps, where 
the time of day was reported, happened in the daytime, which 
appears to be remarkable, although it is said to be not an 
uncommon thing for more train accidents to occur in day- 
light than in the night time. 

I January took the lead in number of accidents, 223 having 
occurred in that month, while the greatest number of fatal 
casualties were in September, namely, 56 killed. 

There were no less than four successful attempts at train 
wrecking in October. In one case obstructions were put on 
the track, in another a. rail was removed, and in two more 
switches were misplaced. In only one case were the wreck - 

i ers caught, and they are to be tried for murder, an engineer 
having lost his life in the wreck. 

Six broken bridges are in the record for the month, an 



unusually large number. One of these had its abutments 

washed out, and in two other cases they were small wooden 

bridges. 

^ ( m i *■ 

TERRIBLE BOILER EXPLOSION IN OHIO. 

The new Dayton Wheel Works, one of the finest manufac- 
tories of light vehicle wheels in this country, owned and 
occupied by Pinneo& Daniels, Dayton, Ohio, was, on Octo- 
ber. 25, the scene of a most astonishing and lamentable boiler 
explosion. 

Three persons were killed, a number severely injured, and 
extensive damage was done to the works. 

Henry Rokel, the only man in the fire-room at the time of 
the explosion, which took place at the noon hour, was blown 
into the fuel room and fatally mangled. Katie Makley, a 
girl of thirteen years of age, was killed by a flying brick 
while at play with her companions in St. Joseph's school- 
yard, a square away from the boiler house. A young man 




MAOISM STEEEI 

Plan of Dayton Wheel Works — (C, rear end of boiler. D, girdle of 
plates. E, front end of boiler. F, boiler No. 1.) 

of seventeen years of age, named Mostbaum, was so badly 
injured that he. died soon after the accident. He was eating 
his dinner in the yard. Peter Aplin, the engineer, formerly 
a railroad engineer, but in the employ of this firm since 1852, 
in their old works and their new, was in the engine room 
oiling his engine and preparing to start up the machinery. 
He was thrown among the ruins badly bruised and cut about 
the upper part of his body, but able to dig himself out. A 
number of others were injured. There were fifty or sixty 
workmen in the main building. 

The plan of the works and the distribution of the parts of 
the broken boiler are shown in the diagram, Fig. 1. Trie 
four story main building and the wings, all of brick, are 
shown in Fig. 2. Other buildings, including a large dry- 
house, shown in the foreground of the diagram Fig. 1, are 
omitted frcm Fig. 2 for the sake of clearness of illustration. 

The one story building (Fig. 2) in the angle was the boiler 
house, in which were two horizontal tubular boilers, 5 feet 
diameter by 16 feet long, each containing 46 flues, 4 inches 
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Dayton Wheel Works before explosion. 

diameter, full length of thebniier. The steam drums, shown 
in Fig. 3, were 24 inches diameter by 7 feet long, upon which 
were attached the safety valves and steam connections, as 
shown. Each boiler had also a mud drum, 18 inches diame- 
ter toy about 6 feet long, seen in Fig. 5. 

The shells of these boilers had double riveted longitudinal 

! seams, were new less than a year before the explosion, and 

: originally had the appearance of being what they were 

' intended by both makers and users to be — sample pieces of 

workmanship. The iron was five sixteenths charcoal brand, 

slightly under thickness, ranging from 20 inch to 0*30 inch, 

and said to have a tensile strength of 55,000 pounds to the 

square inch; meaning simply that a strip 1 inch wide, 0'29 

inch thick, would break, if steadily pulled without shock, 

I torsion, or bending, under a force of (. r )5.000 X 29 =) 15,950 

pounds acting in a direct lipe parallel to the plane of the 

' strip, as in a testing machine, for example. 

These boilers were provided with the usual attachments, 
i including two steam gauges, one in the fire -room and one in 
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the engine room. They had, however, a common attach- 
ment to the boilers, not shown in the engravings. The 
water was fed into the front ends of the boilers and blown 
out from the rear end of the mud drums. There were two 
4-inch safety valves, each having its own separate stand pipe 
communicating directly with the steam chamber of each 
boiler, as it properly should do. 




Interior of Boiler House. 

The boilers were tested at a pressure of 140 pounds and 
put in operation about the beginning of 1881. The fuel used 
was chips, shavings, and refuse of hard dry timber from the 
factory, which was stored in the fireproof fuel room, shown 
at the right of Fig. 3. The steam was distributed at a sup- 
posed maximum pressure of 80 to 90 pounds through 6-inch 
main steam pipes to a 20-inch by 42-inch automatic cut-off 
engine running at 69 revolutions per minute. Direct steam 
was also used for the dry-houses and for warming the work 
rooms. The duty of the engine was to drive a large lot of 
improved hub, spoke, and felly machinery for making light 
carriage wheels. 

About 12:45 P.M., October 25, the destruction shown in 
Fig. 4 suddenly took place, caused by the bursting of the 
shell of right hand or No. 2 boiler. The primary rupture 
began at the left-hand side, or toward No. 1, on the line A B, 



Relating to the cause of the initial rupture a quotation 
from the Dayton Journal is admissible, though it should be 
taken with caution, as there are several obvious errors in 
the article. That paper reports the engineer as having 
said : 

"At 12:25 o'clock he had three full gauges of water, and 
the steam had run down to 75 pounds. In the morning he 
had carried 90 pounds.'' 

Again, after he had directed Rokel to put fuel in the 
furnaces so as to keep the lire from dying out, he is reported 
as having said he "saw that the engine room gauge showed 
SO pounds of steam in the engine room, and Bokel cried out 
to me in the boiler room that the gauge there indicated 75 
pounds." 

The engineer continues: "The boiler was scaled pretty 
thick, and I had tried to get as much of it off as I could, but 
I think the scales had crystallized (the iron ?), and thus caused 
the explosion. This boiler always leaked at this place, and 
I felt that it was dangerous, so it was repaired last week. 
It was placed in the house last December, and appeared 
strong." 

The repairs were, calking a longitudinal seam on the other, 
right-hand, side of the boiler shell, at I, Fig. 8, near the rear 
head, which had given warnings of its frail condition, while 
the seam, A B, might not have leaked before rupture took 
place. 

The fact in the case is that the initial defect was a partial 
fracture just at the edge of the lap, A B, plainly indicated 
by the different colors on the fractured edge ; old black oxide 
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Although a greater pressure than 80 or 90 pounds is not 
needed to account for this destruction, yet it is not improb 
able that the pressure, even with two steam gauges them 
selves in order, and two safety valves of ample size, might 
have been much above the indications reported. The gauge 
pipe common to both gauges being accidentally obstructed 
is all that we require, together with the faulty safety valves, 
which are illustrated on an enlarged scale in Fig. 9, to fatally 




Flout end of boiler after explosion. 



Rear end of boiler after explosion. Rear end of boiler before explosion 




Boiler Explosion at Dayton Wheel Works. 

Figs. 5 and 8, just below the overlapping end of the plate at 
the seam; the secondary rupture, taking the course indicated 
by the irregular lines in Fig. 5, which extended entirely 
around the boiler, the force of the expanding water, gushing 
from this long and suddenly made opening, tore off and 
flattened out the girdle of plates shown in Fig. 8, and 9,000 




Boiler No. 2, showing initial rupture, A B. and secondary lines of 
rapture running round the boiler. 

pounds of water, more or less, practically exploded simul- 
taneously with its release, giving out as much as 1C0 heat 
units per pound of water, each unit capable of raising 772 
pounds one foot high. The force, then, including the free 
steam fromboth'boilers, would probably exceed 500 millions 
of foot-pounds, which may be considered ample when set 
free in the fraction of a second to produce the observed 
effects. 



extending in places nearly half across the fractured edge, 
indicating brittle, "cold short " iron. And the same is seen 
at the seam where the marks of the calking tool plainly indi- 
cate the location of the leak spoken of by the engineer as 
having lately been repaired "because he felt that it was 
dangerous," I, Fig. 8. 

The parts of No. 2 boiler are sh#wn on plan, Fig. 1, C 
being the rear end in the yard of a dwelling 150 feet from 
the boiler house, shown on a larger scale, Figs. 6 and 6'. D, 
Fig. 1, is the position of the girdle of plates, enlarged in Fig. 
8. E is the point where the front end lay with the dead 
Bokel, shown enlarged in Fig. 7. F, Fig. 1, shows the posi- 
tion of No. 1, the unbroken boiler, which turned end for end 
and tore off the corner of the dry-house in the foreground of 
the plan. 

Experts, and especially professional boiler experts, are 
accustomed to ask steam users to believe that the use of 
steam can be made safe, and that there is no mystery in 
boiler explosions; that they are the result of carelessness, 
ignorance, bad iron, or bad workmanship; but it seems 
rather discouraging to such as desire to get an idea when 
they may safely continue to use their boilers, to be put off 
with such stuff as that contained in the following certificate, 
which we quote from a local newspaper: 

"We, the undersigned, at the request of Messrs. E. H. 
Brownell & Co., and Messrs. Pinneo & Daniels, have made a 
thorough examination of their boiler that exploded October 
25, 1881, and find the iron in the boiler to be first-class, 
made by the Licking Rolling Mill Company, and the work- 
manship good. We are satisfied that Messrs. Pinneo & 
Daniels took all due pains and spared no expense in having 
their boiler fitted up in first-class shape, and had provided 
more than ordinary means for 'the safety of their boilers, and 
cannot see that any blame can be attached to Messrs. Brown- 
ell & Co. as makers, or Messrs. Pinneo & Daniels. We find 
that Mr. Peter Aplin bears the name of a careful and expe- 
rienced engineer, and one of the best in the city. By test- 
| ing one of the steam gauges, we find it worked correctly. 
1 We find no indications of low water. We find it impossi- 
ble to determine the cause of the explosion. 

Aid Collins, 
Of the Hartford Steam Boiler Inspection 
and Insurance Company. 
John L. Pfau, 
Of the Swift Iron and Steel Works. 
J. H. Vaile, 
Of Smith, Vaile & Co. 

Simon Sparks, M. M., 
With Woodsum Machine Company." 

The owners of these new and apparently Well made and 
thoroughly equipped boilers ought not to be told that it is 

■ impossible to determine the cause for the explosion. They, 
in common with most thinking men, no doubt believe that 
there was a- sufficient cause, which somebody ought to be 

' able to explain. 



mislead an observer as to the pressure actually endured by 
the boilers, both of which were in use at the time of the 
accident. With perfect safety valves, the boilers being 
sound and good, the hardest firing would not have dan 
gerously increased the pressure, even though the tempo- 
rary fireman was densely ignorant of the duties of a boiler 
attendant. 

Referring to the cut (Fig. 9) it will be seen that the safety 
valves were broad disks with three short guide rings and a 
broad seat. The short blunt stem or teat on which the lever 
rests is seen to be very close to the lever pivot, barely two 
inches. These teats were not turned, and might or might 
not be in the axis of the valve. If the point upon which the 
lever rests is not central, then a uniform pressure upon the 
disk below would raise only the side having the larger 
radius, and "jam" the rings fast in the seat or guide ring. 
Once in that plight the current of steam toward the cres- 
cent-shaped opening would impinge on the rings and tend 
to increase the difficulty without materially relieving the 
boilers of pressure. One of these valves bore marks of 
having been jammed in this way so as to bruise the guide 
rings. 

The Scientific American has made a careful examina 
tion of the exploded boiler of Messrs. Pinneo & Daniels, and 




Girdle of plates torn from No. 2 ooiler. A B, line of initial rupture. 1 
locality of leak mentioned by the engineer. 

finds that the explosion was due to the bad quality of the 
iron at the line A B; that the plate at this point was brittle; 
that this brittle iron was subjected to slight hinge-bending 
motions, caused by variations of pressure on the flattened 
portion of the boiler at the broad seam; that these motions 
tended to crack the poor iron; that the plate at the line A 
B showed the existence of a crack of older date than the 
explosion; that the steam pressure indicated by the engine 




Details of Safety Valve. 

room gauge was sufficient to cause the explosion, in view ot 
the cracked and impoverished nature of the iron. 



Speed of the Servia. 

The new Cunard steamer Servia was tested for speed No- 
vember 19. The vessel was repeatedly run at the measured 
mile, and ultimately taken out into the channel and run 
back between the Cumbrae and Clock lighthouses, a distance 
of 15% statute miles, the result of the day being that she 
attained the remarkable speed of 20 3^ statute miles per hour, 
having on board 2,500 tons of dead weight. 
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THE MANUFACTURE OF CANDLES. 

[Continued from first page.] 
nineteenth century were not many. First 
the pine knot, then the oil nuts on a 
skewer — which is now the means of il- 
luminating used by the Otaheitans and 
Society Islanders, who are not far behind 
the rural housewife of not long ago, who 
gathered rushes, peeled them on one side, 
and soaked the pith in the skimmings of 
the bacon pot, or our mothers, who hung 
a row of wicks of cotton yarn upon a 
stick, and dipped the wicks into the 
melted tallow prepared only by the re- 
moval of the membranes, etc., in the shape 
of cracklings. The operation had to be 
repeated several times, until sufficient 
tallow had hardened around the wick to 
make a not very shapely cylinder, the 
sticks being supported, while the tallow 
cooled, by parallel bean poles or quilting 
frames. Dipping day (hen was not looked 
forward to with pleasure by the cleanly 
housewife ; it was dirty work at best — the 
kitchen floor was bound to suffer unless the weather per- 
mitted the dipping to be done in the yard or under the cover 
of the woodshed. Cool days in the spring or fall were 
chosen, so that the tallow might harden quickly and evenly, 
and if the attic supply gave out in the midst of warm 
weather, the grocery had to be patronized for the crude 
mould candles just coming 




THE BLEACH. 

"Asser's Annals " preserve the great king's directions: " He 
commanded his chaplain to supply wax in sufficient quanti- 
ties, and he caused it to be weighed in such a manner that 
when there was so much of it as would equal the weight of 
seventy-two pence, he caused the chaplain to make six 
candles thereof, each of equal length, so that each candle 



medium for the poor of large cities, and 
for all classes in small towns and villages 
where there are either insufficient or no gas 
works. Country hotels and taverns are 
large consumers, and the preference of 
many people for candles over lamps, as 
portable lights, keeps up a constant de- 
mand in all sections. Candles likewise are 
the true aristocrats among illuminators, 
and the renaissance in art taste which holds 
no illuminating medium to be quite so 
beautiful and effective as the candle for 
dinner tables and party and ball rooms, 
calls for an extensive manufacture of fine 
grades. Now, it is not the beauty of the 
polished brass or silver candelabrum alone 
which makes appeal to the sesthetic judg- 
ment, for, except the yet imperfect electric 
light, no illuminator can give so pure and 
white a light as a perfect candle. The 
finest fruit of science applied to the once 
homely industry is the stearic acid mould 
candle of to-day, which is not only quite 
as handsome in appearance as the wax 
candle, but burns with equal brilliancy and purity, ana has 
to a great extent usurped the place of th,e more costly light. 
The mines of the far West share with the boudoirs and 
salons and dining rooms of the East in the consumption of 
the best of these candles. A very large proportion of the 
finest grades goes to Nevada, Colorado, and the other mining 



into use. In those days the 
construction of kettles spe- 
cially adapted to melting the 
tallow and keeping it at an 
even temperature, and a con- 
trivance for expediting the 
dipping by putting the rods 
with the rows of looped wicks 
upon a revolving rack, mark- 
ed substantially all the ad- 




might have twelve divisions marked across it." Each of 
these divisions burned one-third of an hour, so that the six 
candles lasted one day. 

The discovery of gas lighting and improvements in lamps 
have done much to curtail the manufacture of candles, but 
it is yet a vast industry. An estimate of the consumption 
in the United States places it at twenty-two millions 
pounds annually, Candles are still the staple illuminating 




vance of the tallow chandler's art. Aided 
by ah these appliances, a workman could 
dip probably three or four thousand 
candles in a long day, and congratulate 
himself on his luck and his skill, but in the 
warm weather he had to do the dipping 
in the cool of the very early morning, and 
doubtless he often wondered if the time 
would come when his work could proceed 
in defiance of the thermometer. This 
method of dipping candles for the trade 
came down to our own day. Moulds were 
invented in Paris in the eighteenth century, 
but it was not until the whole process of 
candle making had undergone a change 
that they came into general use and stopped 
the domestic manufacture. The history of 
tallow candle making up to the invention 
of the modern method is a curious one, 
because of the long time that the crude 
methods obtained, and it has its comple- 
ment in the fact that wax candles are still 
made by kneading the softened wax to the 
wick with the fingers; the candle is then 
given a symmetrical shape by rolling it 
between marble or v/ooden slabs. Moulds 
cannot be used here, because of the great 
shrinkage which melted wax undergoes 
while cooling. Doubtless the wax candles 
were made in this way which King Alfred 
caused to be marked into divisions and 
shut up in this horn lantern, that by their 
graduated burning he might apportion 
his hours to study and devotion and sleep. 




CUTTING AND CARRYING OFF. 



SCRAPING OFF SURPLUS. 

States and Territories of the Pacific slope, 
the high temperature of the mines de- 
manding a very hard and pure candle. 
The old candle would be entirely useless 
here, for tallow melts at from 90° to 104* 
Fab., and the temperature of the deep 
mines of Nevada often reaches 120° and 
even 130°. A good stearic acid candle 
will withstand a temperature of from 15° 
to 10° more than this. 

To the vast manufactory of Procter & 
Gamble, in Cincinnati, the most complete 
and extensive on this continent, we go for 
our illustrations and our description of 
their process, for there the most recent and 
most perfect of scientific and mechanical 
appliances are kept at work, and the latest 
of scientific research is constantly uti- 
lized. More than one hundred thousand 
candles are sent out from this factory 
every -day, which, if moulded into one can- 
dle, would make it eleven miles in length. 
Every step of the process through which 
they pass, from the time the fats are de- 
posited into the emptying room until the 
pretty cylinders, snugly packed in boxes, 
are sent to all parts of the world, is full 
either of interest to the student or enter- 
tainment to the simply curious. For the 
edification of the seeker after knowledge 
as well as those whose curiosity interests 
them in wishing to know "how to make can- 
dles," we will give both the scientific and 
the mechanical means of candle-making. 
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The stearic acid candle, which is now the prin- 
cipal candle of trade, represents the high-water 
mark of the progress in candle-making which 
began fifty years ago. Unlike its primitive pre- 
decessor, the tallow dip, it is a product of scien- 
tific study, and one of the many triumphs of 
philosophic chemistry. The movement which 
effected a complete revolution in the industry, 
and ran a rapid growth after once it was started, 
was an outcome of the discoveries of M. E. 
Chevreul, the French chemist, published to the 
world in 1823, in his book, ' ' Recherches sur les 
Corps Gras, d'origine animale." In it lies the 
foundation of all our present knowledge of the 
chemistry of fatty oils, and this knowledge is 
the starting point of modern candle-making. 
Chevreul established the scientific fact that, as 
a rule, all fatty oils, both liquid and solid, are 
neutral compounds of glycerine and the so-called 
fatty acids. In tallow and other candle fats, 
these acids are stearic and oleic. A third acid, 
called margaric, also enters in small propor- 
tions, but it occupies very little attention. Stearic 
acid is a crystalline substance, unctuous to the 
touch, but not greasy. It melts at a temperature 
a little short of 150°, and when burned through 
a wick gives out a white and clean light. Oleic 
acid is liquid at common temperatures, and was 
the cause of the melting of the old tallow candles 
at a temperature 50° lower than is withstood by 
pure stearic acid. The glycerine base caused them 
to burn yellow, and to smoke with an offensive 
odor. The discovery of the chemical properties 
of these constituent elements of candle fat led 
with a single step to the fundamental idea of the 




MOULDING. 



lowering the temperature of the acid before 
pouring it into the mould, and in heating 
the mould to receive it. Improvements were 
also successively made in the methods Of pre- 
paring the fat, and when, finally, American 
ingenuity was brought to bear upon the me- 
chanical side of the problem, a machine was 
developed out of Sieur de Brez's last-century 
mould that has marvelously simplified and 
cheapened the manufacture of candles. The 
purification of the fat had done much to improve 
the combustion, and the smoke had been abolish- 
ed; the flame, too, had become much brighter 
and clearer, and the snuffing of the wick had be- 
come less necessary, for, the combustion being 
more perfect, the wick, whose only duty is to 
conduct the oil to the flame, was more nearly 
consumed. A little attention to the making of 
w T icks soon banished the snuffers and the snuff 
tray to the curiosity shops of the antiquaries. 

The old-fashioned wicks were simply twisted. 
Cambaceres conceived the plan of plaiting them, 
with one strand drawn tighter than the others. 
In the candle the wick is kept straight by the 
hardened fat, but, when released by the flame, the 
tightened strand draws the end of the wick over 
to one side, so that it is brought in contact with 
the outer envelope of the flame, where the com- 
bustion is most perfect because of the liberal 
supply of oxygen received from the air, and thus 
the wick is continuously consumed. The pro- 
cess is helped by steeping the wick in boracic 
acid, in order that a glassy bead may be formed 
at the end of the wick, and drop off by its own 
weight. This plan was suggested by De Milly 
in 1830. 

Fortunately, a promenade through the factory 
in fancy is attended with consequences much less 
disagreeable than the actual walk, for all that 




RAISING THE CANDLES 



POLISHING. 



improvement in candle-making: the oleic 
rine are deleterious to the candle, and must 
all the steps since taken — and theyfollowed 
hard on the heels of the first— have looked 
to the doing of this in the most expeditious 
and cheap manner,and the perfection of the 
moulding machinery. Naturally the first 
processes were chemical, but they put a 
great obstacle of costliness inthe way of the 
manufacture which almost proved fatal. 
The early industry, after surmounting this 
difficulty by combining mechanical means 
with chemical in separating and purifying 
the fats, again came near suffering ship- 
wreck from another cause. It was found 
by the French chandlers, to whom belongs 
much credit for developing as well as 
originating the modern method, that the 
stearic acid on cooling in the mould crys- 
tallized, and the candles became unsightly, 
brittle, and uneven of combustion. The 
remedy appeared to lie in breaking the 
grain of the acid, and this was done by 
the introduction of a powder. Unfortun- 
ately, white arsenic was the powder chosen , 
and the result was so noticeably injurious 
to health that Chevreul's discoveries were 
brought into disrepute, and the early art 



part of the process which 
is scientifically the most 
interesting is carried on 
amidst environments that 
are not the most inviting 
to a visitor who is afraid 
of greasy floors and unc- 
tuous vats. The mould 
ing, polishing, and pack- 
ing, however, have pictur 
esque phases which appeal 
sense. Three processes are 
the fat for the mould. 



acid and glyce 1 of stearic acid candle-making was almost annihilated. I to even a dainty sesthetical 
be removed; and | Better study found a simple and harmless remedy to lie in | necessary in the preparation of 

The glycerine must be removed, the acids 
wmmmmm^^m^m^^^mm^^mmB^^^^m^^^mam must be freed from the new base com- 
bined in getting rid of the old, and the 
solid acids must be separated from the 
liquid. In the first process the principle 
followed is the law in chemistry, according 
to which a strong base under favorable 
conditions will separate a weaker one from 
its acids by combining with the acids and 
taking the place of the weaker base. The 
fat is thereby saponified, a soap being 
formed, which is next decomposed, the 
fatty acids liberated and then separated. 
In this last process begins the employment 
of mechanical instead of chemical means, 
for, though repeated dilutions would effect 
a more perfect separation of the acids, the 
plan pursued is quicker, cheaper, and suf- 
ficiently effective for the purpose desired. 
The saponification of the fat is accom- 
plished in an apparatus called, in chan- 
dler's parlance, the "digester." It consists 
of a copper cylinder inclosed within an 
iron one, and a pump arranged to force the 
contents of the inner cylinder from the 
HAND POLISHING bottom to the top. Into this the fat, which 
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has been melted out of the barrels by steam, is 
run and is mixed with lime and water. The 
mixture is kept at a heat of 600° Fah. by steam 
which is let into the outer cylinder at a pressure 
of two hundred and fifty pounds to the square 
inch. The water, being the heavier, sinks to the 
bottom of the copper cylinder, whence it is 
pumped and thrown on a perforated plate above 
the fat, that it may fall through it in many little 
streams. This agitation is kept up for eight or 
nine hours, after which it is found that the lime 
has united with the fat acids and formed a soap, 
while the water has consorted with the dissociated 
glycerine. The contents of the cylinder, after 
being permitted to remain at rest for a time, 
separate into two strata, the lime soap on top, 
the crude glycerine and water below. These 
are blown off to separate vats by the power of 
steam. It is from the candle factories that the 
enormous supply of glycerine comes, which is 
now a very important article of trade. A few 
years ago it was wasted; now it is sent to the 
manufacturing chemist, who purifies it by dis- 
tillation and filtration through bone charcoal, 
and puts it upon the market. It is put to a great 
variety of uses, many of which depend upon its 
peculiar properties of non-volatility and absorp- 
tion of atmospheric moisture. Harness makers 
and leather workers use it in making leather 
pliable; it is put into gas meters because it does 
not, freeze except at a very low temperature; 
modelers keep their clay studies moist with it; 
tobacconists sweeten chewing tobacco with it, 
and ladies apply it to their hands and faces to 
soften the skin. Much of it goes into the manu- 
facture of the terrible explosive nitro-glycerine, 
which is made by treating it with a mixture of sulphuric and oleic acid has been removed. They now succeed to a second 
nitric acid, or concentrated nitric acid. Not less than three pressure, this time in a horizontal press, and between hollow 
million two hundred thousand pounds of glycerine are pro- . iron plates that are kept hot by steam. Still wrapped in 
duced by the candle factories and utilized every year in this , the woolen cloths, they are suspended between the plates in 
country, and yet so late as the year 1854 it was counted as j bags of horsehair cloth, and a very heavy pressure is applied 
worthless, and was run off into the sewers. I from the end. When the cakes issue from this process 
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When the French chandlers first began the manufacture 
of the new-process candles, and for a long while after, they 
permitted the lime soap to become hard, and then ground it 
up in order to dissociate the lime from the fat acids. Now 
this is done without delay, the liquid soap being run into 
lead-lined vats with a proportion of sulphuric acid added. 
The chemical principle involved is the same as in the more 
laborious process of saponification; the glycerine base has 
been supplanted by the lime base, and this must now be got 
rid of. The sulphuric acid takes hold of the lime, forming 
sulphate of lime, and the acids float off free. In these 
vats, between which the paths are narrow and the walks 
greasy, the liquid settles in three strata — the first, the fat 
acids, now free of their base, but still mingled; the second, 
an acid water; the third, sulphate of lime, a waste. They 
are easily drawn off without mixing, and the fat acids, by 
washing in boiling water, are cleaned of all traces of the sul- 
phuric acid, and we are now done with the chemical pro- 
cesses, and our product is a fat which contains the solid 
and the liquid acids. If cooled rapidly or kept agitated 
while cooling, the acids become so intermingled that they 
cannot be separated by mechanical means, which at this 
stage of manufacture must replace the chemical, on the score 
of cheapness. If the fat is cooled very slowly, however, it 
has been found that the solid acids will crystallize, while the 
liquid acid, the oleic which it is desired to banish, will lie 
snugly ensconced between the crystals, to be afterward forced 
out by heavy pressure. 

The cooling of the fat is a slow process. It is run into 
shallow pans, lined with enamel to prevent the acids from 
eating the metal, and permitted to remain in a warm room 
two or three days. These pans are arranged in sections, like 
alcoves in a library, one row of pans underneath the other, 
and each extending a slight distance alternately to front or 
rear beyond the one above it. The hot fat is conducted over 
the top of the alcove in a wooden chute, and the filling of 
all the pans down to the floor is accomplished by taking a 
plug from the chute immediately over the top pan. When 
this is full it overflows at the front end by means of the 
slight depression made at that end, and the overflow is caught 
by the pan below, and so on down to the bottom. When 
the fat is become hard n is a cake of a brown, greasy mass, 



they are as white almost as snow, 
very hard and dry, and when 
broken into small particles have 
a flaky appearance. The mass is 
now almost pure stearic acid, and 
is ready to be moulded into star 
or adamantine candles. Without 
an exception, this single hot 
pressing is deemed by other 
manufacturers to be sufficient 
for their higher grades of can- 
dles, such as are used for mining, 
dining room, or library, but 
Messrs. Procter & Gamble have 
learned that. by again breaking 
up the cakes, melting, panning, 
and pressing in the hot press, a 
much better candle is produced, 
better because there is no smoke, 
the light is whiter, and conse- 
quently much stronger, and the 
candles last longer. These are 
strong points, especially where 
the candles are to be used for 
mining or in a close room, or 
where a pure, soft, white light is 
desirable, such as at a diuner 
party or reception. 

These are the scientific phases 

through which the stearic acid 

candle goes; what follows it is 

simply the fruit of the inventive 

faculty of our day. The visitor 

emerges from dark basement 

rooms,where he has been moving 

between tubs and under pipes 

and chutes all dripping with 

liquid grease, into a room on the 

ground floor. Here there is light 

in plenty, and opening off one side is a vista of a room vast 

in extent, with a glass roof like a hothouse, with long rows 

of tables separated by narrow paths, on which, bolt upright, 




A MOULD. 



not unlike unrefined maple sugar. The discoloration comes 1 stand thousands of shapely candles undergoing a brief 



from the oleic acid, which permeates the whole cake and can 

be forced from between the crystals of the hard acids by 

pressure with the thumb. The cakes are 

wrapped in heavy woolen cloths, piled into 

hydraulic presses between iron plates, and 

the pressure applied. A dark oil gushes 

from the woolen, pours over the edges of 

the plates, and is caught up beneath the 

press to be used in soap-making. The 

cakes have now been squeezed down to less 

than two-thirds of their original thickness. 

and the mass presents a yellowish-white 

appearance. By breaking it, its crystalline 

texture can still be seen despite the fact that 

the shape of the crystals has been ruined by 

the pressure it has undergone. They are 

etill somewhat greasy to the touch, for in 

this first pressure only fifty per cent of the 



bleaching process by sunlight. One end of the first room is 
filled with vats in which the prepared caudle fat is melted, 
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purified, sometimes colored, and brought to the 
temperature requisite for moulding. Utility is 
here, of course, the guiding consideration, but 
the group of big and little tubs, with the men 
moving among them, is not without its pictur- 
esque element. Upon the edges, and hanging 
from the spouts at which the moulder fills his 
double-lipped can, the candle fat has hardened 
in fantastic shapes, with surfaces of ivory-like 
smoothness and sheen. The floor of the room is 
covered with moulds. In these moulds there 
is little remaining of the group of tin tubes 
through which the domestic candle maker, who 
had got beyond dips a few years ago, laboriously 
drew her wicks, to fasten them below with a 
knot, and above by looping them over little 
sticks. The tubes are now fixed in a frame 
having troughs along the top, into which they 
all open. They end below with the shoulder of 
the candle, and the moulds for the tips are the 
upper ends of piston rods, which, by a rack and 
pinion, are forced upward through the tubes to 
expel the candles, and which, when at rest, fall 
snugly into the shoulders. These rods are 
hoilow, and the wicks pass continuously through 
them from bobbins placed in the floor of the 
frame. Care is exercised to have the fat at a tem- 
perature just above the melting point, to heat the 
mould to xeceive it, and immediately to cool it 
rapidly by forcing around the tubes a blast of 
cold air, so that the fat shall not crystallize as 
it did in the panning. When the candles are 
hard, the surplus fat in the troughs is removed, 
and a few turns of a handle forces them upward 
out of the moulds and into a rack placed on top 
of the machine to receive them. The lower 
board of the receiving rack is slightly shifted, so that the 
edges of the openings through which the candles pass catch 
the shoulders of the candles, and prevent them from drop 
ping back into the moulds with the piston rods. These rods 
in expelling the candles draw up with them wicks for the 
next pouring, and in falling back into position pull the 
wicks taut and into place through the middle of the tubes. 
The candles in the rack are left until the next mouldful is 
cold; then the wicks are cut by passing a knife between the 
mould frame and the rack, and they are emptied into boxes, 
which are mounted on trucks, and pushed from mould to 
mould. Bleaching, polishing, stamping, and packing are all 
that remain to be done. The first process takes place in the 
adjoining room already mentioned; a few hours of sunlight 
bleaches the yellowish tinge out of the fat. Common grades 
are then rubbed with cloths and packed; better grades are 
polished by a machine, into one end of which they are fed 
by one woman, while another packs them into boxes from 
the other. The process is very simple: a grooved cylinder 
receives the candles from the feeder, and after carrying 
them past a revolving saw, which cuts off the butts eveuly, 
deposits them upon a bed plate between the rods of an end- 
less frame with linked sides, kept in motion by cog wheels. 
Over this bed plate they roll under a revolving buffer, which 
gives them a vigorous brushing from end to end, and gives 
them the beautiful porcelain finish as they pass toward the 
end where they roll off into the packer's box. All grades 
are stamped with the name of the maker, and in some 
instances the tradename of the candle, " Composite,'' etc. 
This stamp is melted into them by a branding iron as they 
pass through a small machine, which, like the polisher, is 
fed by a grooved cylinder. 

— «» 1 + ^ ». 

MISCELLANEOUS INVENTIONS. 
Mr. John B. Casley, of Cool ville, "Ohio, has patented an 
improvement in metal roofing. This invention relates to 
that class of metal roofs in which the ends of the sheets are 
bent upward to form flanges which are held on the roof by 
anchors. The invention consists in the combination, with 
flanged roofing plates, of an anchor provided with one or 
more prongs at the upper end and with an enlargement or 
bead at the inner end. This anchor is passed into a slit or 
cut in the edge of the roofing strips or boards, the enlarged 
part or bead resting against the inner surface thereof, 
whereas the prongs project above the flanges of the metal 
sheets, and are then bent down over these flanges. The 
flanges may be bent one over the other, or the joint may be 
covered by a cap By this invention the plates are held 
firmly by the anchors, and can be attached to the building 
very rapidly and conveniently. The plates can be attached 
to the sides of a house in the same manner. 

A very efficient carpet stretcher has been 
patented by Mr. David G. Rulon, of Mon- 
mouth, 111. In this device a clutch bar, 
which lies flat upon the carpet, and has 
inclined steel points that catch into the 
latter, is connected by cords or chains with 
a rear bar, which is provided with steel 
noints that pass through the carpet and 
into the floor. The clutch bar is moved 
forward to stretch the carpet by a lever 
having a steel point that sticks into the 
floor, said lever passing through a loop in 
a draw cord, that rests by its loop in any 
one of a series of hooks on the lever, while 
the ends of the cord are connected with 
the clutch bar by draw rods, which keep 
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said bar from turning. After the carpet has been fully- 
stretched, the clutch bar is carried over and behind the rear 
bar, out of the way, to provide for tacking the carpet down 
Dear the wall. 

An improved spring lock earring has been patented by 
Mr. Fred R. Bassett, of Paw Paw, Mich. The invention 
consists in hinging the hook to the pendant, and providing a 
spring for holding the hook open or closed, the hook being 
formed with square faces at the pivot for the impingement 
of one end of the spring upon either one of said faces, 
accordingly as the hook is thrown open or closed. This 
improvement not only gives greater convenience in attach- 
ing, fastening, and removing the ring from the ear, but less 
gold wire is required for the hook, no eye is needed for fast- 
ening the end of the hook, and the hook is not liable to be 
broken, as it does not have to be bent every time the ring is 
inserted and removed from the ear, as is the case with the 
ordinary style of hooks. 

An improved sofa bed, which is free from complicated 
devices to adapt it for use as a sofa or a bed, and which may 
be so adapted without unduly stretching or crowding its 
upholstering, has been patented by Mr. Herman A. W. 
Maercklein, of Hartford, Conn. In this improvement the 
hinged back and main frame of the sofa have combined 
with them hinged plates, which, when raised or closed, hold 
the back in a vertical position, and, when lowered, permit 
the back to occupy a horizontal one. The stationary sofa 
arms and the lowering back have also combined with them 
bolsters hinged to said arms at their rear ends and avoiding 
the appearance of a hinge joint at the sofa front. Further- 
more, the back and seat are connected by hinges having pin 
joints on a line with the tops of the springs in the seat, 
whereby all undue crowding and stretching of the springs 
are avoided. 

Mr. King G. Streeter, of Littleton, N. H., has patented a 
very neat and durable glove fastening. In this device a 
tubular shank,, having an eye on its outer end, is secured to 
the glove on one side of the wrist opening. Through this 
eye is loosely fitted a wire bent in reverse directions at its 
opposite ends, which latter have knobs that prevent the 
wire from dropping out of the eye. In using the fastener, 
one end of the wire is passed through the button hole in the 
glove wrist, and said rod or wire then used as a lever to 
draw the parts of the glove wrist together. The other end 
of the rod is next passed through the button hole, and the 
rod afterwards adjusted to bring its central portion within 
the eye. The button hole is fitted with an oblong eyelet to 
prevent the glove wrist from being worn or torn around the 
button hole, ! 

A simple and inexpensive fastening for hats and bonnets, j 
which may be secured in position without the use of needle 
and thread, has been patented by Mrs. Josephine A. McK. 
Bouvier, of Denver, Col. The invention consists in a but- 
ton having a portion of its back cut away to form an open- 
ing, and the remaining portion of said back provided with 
a keyhole slot, which communicates with said opening, 
and is adapted to receive a knotted cord. This cord, which 
may be elastic, being thus secured at its one end, without 
sewing to the button, may be attached at its other end to 
the hat by a clasp, and said button, when securing the hat 
to the head, be passed through a looped cord secured to the 
other side of the hat by clasp or otherwise. 

An improved ore concentrator, which is designed to be 
connected with crushing rolls or other crushing machines, 
or to receive the ore directly from them, has been patented 
by Mr. William Thurmond, of Rosita, Col. In this con- 
centrator a V-shaped box set slightly inclining from a hori- 
zontal position, and formed with an enlarged cylindrical 
chamber at its narrowest eud. is connected at said end with 
an exhaust fan and provided at its opposite end with a cur- 
rent regulating slide. Within the V-shaped chamber of the 
box U a rocking or vibrating frame, having screens of vari- 
ous degrees of fineness for separating Ihe different grades of 
crushed ore, while the dust and lighter particles are drawn 
out by the fan. Chutes in the bottom of the box conduct 
the graded ore to suitable receptacles, and a separate chute 
carries off the gangue. Ore concentrators thus constructed 
are said to perform their work perfectly. 

An improved tire-tightener, which operates by expanding 
the felly of a wheel to completely fill the tire and thus firmly ; 
unites the felly and the tire, has been patented by Mr. Ben- 
jamin F. Carlon, of Red Oak, Iowa. The device consists of 
two arms having jaws and binding screws at their outer ends 
to receive and hold the felly, which arms are pivoted to a 
forked swivel head loosely mounted in the top of a capstan 
head on a screw which fits into a threaded aperture of a 
pedestal or base that rests against the hub of the wheel 
between the spokes. By turning in a given direction the 
capstan head of the screw the felly will be expanded as 
required, and washers can be passed into the joint to fill up 
the space between the ends of the fellies. This useful con 
trivance may also be used as a jack to lift wagons and other 
loads. 

An improvement in photographic apparatus, which pos- 
sesses both novelty and merit, has been patented by Mr. 
David H. Houston, of Cambria, Wis. The object of this 
invention is to facilitate taking a number of photographic 
views successfully and in a short time. The invention con- 
sists in a camera with a receptacle or box at its inner end 
containing a roll of sensitized paper or other suitable tissue, 
and an empty reel, upon which the 1 sensitized band is wound 
as rapidly as it has. been acled upon by the light, thus obtain- 
ing a number of views successively upon the same band, 



which is afterward divided as required. Said band is 
arranged to pass from the supply roll to the take-up reel, 
over rollers at a suitable distance apart and through slots in 
front of the box. On the shaft of one of these rollers is a 
pointer for indicating the amount of tissue drawn to form 
one negative, and a perforator on said roller for indicating 
j the dividing points in the band for a series of negatives. 
The end pieces of the front end frame of the bellows of the 
camera also is arranged to swing on the sliding side pieces of 
the bellows box. 
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Curious Freak of a Dog. 

To the Editor of the Scientific American : 

Being a constant and close reader of your valuable paper, 
and having gleaned many curious and instructive facts of 
natural history from its pages, it has occurred to me that 
the following freak of a dog which we own would not be 
uninteresting to some of your readers. 

" Simmons " (that is the dog's name) is very remarkable 
for her sagacity, and often excites remark by the "reason 
ableness" of her actions. She is a constant companion of 
the boys, and seems to consider herself one of them. She 
has been a mother three times; the third time some ten days 
or so ago. At her two former accouchements she did herself 
credit by the respectable size of the family she brought to 
light; but this last time she gave birth to but one pup. Two 
or three days before the birth of this pup there was a litter 
of kittens born on the place. Simmons, disgusted at the 
smallness of her family, and evidently thinking that the cat 
had more than her share, captured one of the kittens in the 
absence of the old cat, and carried it in her mouth to where 
she kept her pup, and deposited it in her basket. In a short 
time she was suckling both the pup and kitten, who were 
hard at work side by side. The next day the kitten was 
taken away in the absence of Simmons, but on her return 
she hunted up her adopted child and brought it back to her 
basket, where it has remained until now. Simmons has now 
been nursing the kitten for more than a week, the kitten 
seeming to be perfectly salisfied with her foster-mother. 

This may not be an isolated case of the kind, yet it is 
nevertheless remarkable. 

H. U. Onderdonk, M.D. 

College of St. James, Washington Co., Md, Nov., 1881. 



been in use for years carrying 80 lb. steam, heads 80 
inches diameter and 1% inches thick; and of others in use for 
years carrying 110 lb. steam, heads 36 inches diameter and 
1% inches thick. Observer. 

[The above data is furnished to us by an experienced 
steam engineer, and is brought out, we presume, by the re- 
cent publication, in the Scientific American Supplement, 
No. ^08, of Mr. W. Barnet Le Van's letter relative to the 
G-affney boiler explosion, Philadelphia. In that letter Mr. 
Le Van states, among other things, that no competent engi- 
neer would approve of flat cast iron heads, especially 36 
inches diameter and 2 inches thick. We think that Mr. Le 
Van is greatly mistaken. If the information we have re- 
ceived is correct a very large proportion of all the ordinary 
cylinder boilers now running have flat heads, have been run 
for many years in safety, and were originally, and are still, 
approved by competent engineers. — Eds.] 



An American Triumph in Electric Lighting. 

To the Editor of ihe Scientific American : 

Sir: I have been somewhat surprised to find that no 
mention was made, except in the foreign papers, of an extra- 
ordinary test of electric lights made during the Electric Ex- 
hibition at Paris. It was a test made for the Credit Lyon- 
?iais, the great French financial institution, who were nego- 
tiating for the Brush patents for France, and consisted in 
running two 40-light machines in series burning 38 lights 
each, 76 lights in all, on a twenty mile circuit, 16 hours a 
day for 30 days. The lights, during the whole period, 
burned with great steadiness, and the test was so satis fac- 
tory that, at its conclusion, the patents for France were 
purchased for between $400,000 and $500,000. This is the 
largest sum that has been paid, I understand, for any elec- 
tric light patents of any American inventor. The French 
company, I was told in Paris, had already begun an im- 
mense manufactory for the manufacture of apparatus. 

C. C. RUTHRAUFF. 

Cleveland, Ohio, Nov. 25, 1881. 



Rain oi Spider Webs. 

To the Editor of the Scientific American : 

I notice in the Scientific American of November 26, 
1881, an article headed a "Rain of Spider Webs." This rain 
occurred in Wisconsin in the latter part of October. It 
might be interesting to refer to another locality and another 
date, where and when a similar shower was seen. In this 
plnce (Bloomington, Indiana), on October 9, about two 
o'clock, my attention was called to the number of spider 
lines streaming from a telegraph wire running from the 
house at a height of about eighteen feet from the ground. 
At this time I did not notice any in the air, but going along 
the road I observed some webs on the fences, but not in 
great numbers. Returning to the house a little before five 
o'clock, we found the telegraph wire almost fringed wilh 
them; every two or three inches, as far as we could see, 
there were streamers of cobwebs of from four or five inches 
in length to about fifteen feet, all directed nearly horizon- 
tally toward the south. We now saw in the air many lines ■ 
detached, drifting southward in constantly varying curves. 
These lines were plainly visible at a distance of over two 
hundred yards, glancing in sunlight reflected from or in- 
flected by them. We observed, also, several tufts or "para- 
chutes " floating with the spider lines. 

I find recorded in my notebook another instance of the 
same kind. It occurred September 20, 1874. Noticed the 
appearance about five o'clock. The air at this time was 
filled with dust, the season being very dry. The long wav- 
ing lines of light, whose general direction was nearly verti- 
cal, were seen drifting from north to south nearly parallel 
to the ground. They could be seen at the same distance as 
those already described. We watched them till sunset; for 
a few minutes but few could be seen, then the number 
would increase, but upon the whole there seemed to be no 
diminution as long as the sun shone upon them. The tufts 
oi gathered cobwebs were more numerous than in the shower 
of October 9. T. A. Wtlie. 

Bloomington, Ind., Nov. 22, 1881. 



Cast Iron Flat Heads lor Boilers. 

' lb the Editor of ihe Scientific American : 

! As the question of the safety of cast ?ron -'flat" boiler 
heads for cylindrical boilers appears again to have come to 
the surface, I give you below what has been the practice 

j in past years by builders of high standing in proportioning 
such heads, and which have been used without accident. 

! The proportions of one builder are as follows: For boiler 
24 inches diameter, heads X% inches thick; for boiler 28 
inches diameter, heads 1% inches thick; for boiler 30 inches 
diameter,heads 1% inches thick ;f or boiler 36 inches diameter, 
heads 2% inches thick; and of another extensive builder: 
For boiler 30 inches diameter, heads 1}4 inches thick; for 
boiler 36 inches diameter, heads \% inches thick; for boiler 
42 inches diameter, heads 2 inches thick. 

1 I have also examined the heads of old boilers which had 



Fall of a Meteorite in England. 

BY PROF. A. S. HEKSCHEL, M.A., F.B.A.S. 

A stonefail took place at 3:35 P.M., on March 14, 1881, a 
mile and three-quarters from Middlesborough, in Yorkshire, 
along the branch line of the Northeastern Railway from 
Middlesborough to Guisborough, at a place known as Pen- 
nyman's Siding, on the railway. The fall was accompanied 
by the usual thunder-like report, not heard at the place 
where the meteorite struck the earth, but as far off. as 
Northallerton and Wei bury, in Yorkshire. 

Some workmen's attention on the railway was drawn for 
about four seconds to a whirring noise overhead, followed 
immediately by a heavy thud in the ground near them; and 
on searching in the direction indicated by the sound, they 
found the stone, about three minutes afterwards, at the 
bottom of a hole eleven or twelve inches deep, which had 
formed almost vertically through an inch of coke ballast 
and through thin growing turf and stony clay below at the 
foot of the slight embankment of the railway, four yards 
from the nearest line of rails, nineteen yards from the signal 
box of the siding, and forty eight yards from the place 
where they stood when they heard the sound. The foreman 
narrated the occurrence, and placed the stone in the hands 
of the engineer of the Darlington district of the railway, 
Mr. Cudworth, in whose possession it now remains as pro- 
perty of the railway company; but it was submitted (o me 
on March 25 for examination, and on Saturday, March '26, I 
visited the place of fall with Messrs. Cudworth and Ellinor, 
and the workmen under them, and with some scientific 
friends. A photograph of the site, and of the group of men 
finding the stone, has since beeu made, and steps are being 
taken for preserving the hole in the ground in a box fitted 
and screwed together round the earth about it, which will 
be thus bodily removed. 

The stone weighs 3 lb. 8 oz. 83 grains, and is of a low 
pyramidal shape like an upper oyster shell, 3 in. thick and 
rather less than 6 in. x 5 in. in lenglh and breadth. The 
interior is visible at points of the frayed edge and is gray, 
with very little interspersed grains of iron pyrites, and 
apparently no iron; and a magnet is not sensibly affected by 
the mass. Its specific gravity roughly determined is a little 
greater than 3 0. The flat back surface of the meteorite is 
covered with a rough brown crust, while the blunt conical 
front surface is deeply scored and furrowed radially from 
the center, and polished like fresh molten slag and of a lead- 
gray color. 

The singular form and contour of the stone make it very 
desirable that, whatever provision is finally made for its 
preservation and mineralogical examination and descrip 
tion, it should not undergo more defacement from its ori- 
ginal integrity than is absolutely necessary. — Monthly Notices 
R. A. 8. 

Lead in Bromide of .Potassium. 

Maschke has found bromide of potassium in the market 
which is contaminated with lead. It is soluble to a clear 
liquid only afler addition of an acid; the larger crystals are 
remarkable by their transparency and their form, being a 
compound of octahedra and cubes. In testing for lead, sul- 
phuric acid cannot be used, since the resulting sulphate of 
lead is soluble in bromide of potassium. But if hydrosul- 
phuric acid or sulphide of ammonium is used, no doubt can 
arise. — Pharm. ZeiU 
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STEAM BOILER NOTES. 

On the 14th of October a locomotive used for yard work 
on the Wabash, St. Louis, and Pacific Railroad was damaged 
by the explosion of its boiler while crossing the Mississippi 
Kiver at Keokuk, Iowa. The forward part of the boiler was 
blown open and torn in pieces, the bridge was considerably 
damaged, and three men who were in the cab were slightly 
injured. The boiler has the reputation of being more than 
twenty years old. The engineer says it gave way while the 
water stood at the upper gauge cock, and under a pressure 
of 120 pounds of steam. 

Perhaps he is right. Hundreds of boilers have done rela- 
tively the same thing. Doubts might arise in the minds of 
thoughtful practical readers as to the perfect condition of 
his safety valve, the accuracy of his steam gauge, by which 
the safety valve may have been adjusted, and the time that 
elapsed after his noting its indication and before the explo- 
sion. It is not necessary, however, in order to account for 
explosions of this class, to suspect that other conditions 
existed than those stated by this engineer. It is the result of 
natural laws and perfectly in accordance with practical ex- 
perience that this twenty year old steam boiler should have 
acquired an obscure weakness of sufficient extent and so 
located as to allow a plate of its shell loaded with an internal 
pressure of nearly eight tons to the square foot to turn out- 
ward, as a door pressed by a high wind might burst open 
from steady depreciation of its fastenings, or as a flood-gate 
might give way when the rising pressure had overcome its 
resisting power. These similes are intended as illustrative of 
the manner of the breaking merely, and here the similarity 
ends, because the effect of the explosive expansion, the libe- 
rated water having a temperature of 138° Fah. above the 
atmospheric boiling point, is more like that of the burning 
of gunpowder than of winds or floods. The effects that fol- 
low its sudden release are similar to those that follow the 
firing of the powder. 

On the morning of the 26th of October the engine of a 
freight train on the Indiana, Bloomington, and Western Road 
exploded its boiler just as it was starting from Champaign, 
111., with a freight train. The force of the explosion was 
downward, lifting the engine from the track and throwing 
it over. The fireman was fatally scalded and a brakeman 
hurt. 

The boiler of a sugar house on John Dymond's plantation, 
at Belair, Plaquemines Parish, La., exploded November 24, 
completely wrecking the boiler house and badly wounding 
the following persons, who were taken to New Orleans by 
the steamer Daisey, and sent to the Charity Hospital : Joseph 
Meinker, foreman, leg broken and badly scalded, and Martin 
von Miller, Henry Clade, John McNorton, Edgar Batleye, 
Charles Creeland, and Ned Dunham, all badly scalded. 

The October issue of the Hartford Steam Boiler Inspection 
and Insurance Company's circular *contains the reports of 
their inspectors for the month of August, whicn shows that 
the total number of visits of inspection made during the 
month was 1,815, and the whole number of boilers inspected 
was 3,539. Of this number 1,289 were thoroughly examined 
both externally and internally, and 419 others were subjected 
to the hydrostatic test. 

The whole number of defects found was 1,414, of which 
number 388, or nearly 28 per cent, were dangerous. 

The detailed statement of the defects is given, which 
includes the notable items of 140 fractured plates, more than 
half of which were considered dangerous; 33 water gauges 
were defective; 18 safety valves were overloaded; and 121 
steam gauges defective; while 40 boilers were found having 
no steam gauges whatever. 

Although the modern steam gauge is now considered almost 
as much a necessity as the safety valve itself, yet it is ques 
tionable whether, as it is now often found telling a false story 
about the pressure in the boiler, it is not actually a dangerous 
appliance. It certainly should be kept in good order and be 
be of tentested, not only in its working range of indications, 
but above the limit, where it is very important that it should 
work freety. It is probable that the Hartford Company's 
inspectors rely upon the safety valves that have been adjusted 
by their own standard gauge, rather than upon such delicate 
and variable things as spring gauges. This is inferred from 
the fact that some of theic risks have been continued from 
year to year on boilers having no pressure gauges at all. 
Time was within the remembrance of engineers now living 
when spring steam gauges were almost unknown. The 
safety valve was often consulted in those days, and was 
prompt to answer. 



IMPROVED SHUTTER FASTENER. 

The engraving shows an improved fastener for blinds, 
shutters, and doors, which is so arranged that the inside 
catch for holding the shutter closed serves as a means for 
unfastening the outside catch from its wall loop. The inside 
catch can be locked securely with or without a key, but can- 
not be unlocked without the proper key. 

Fig. 1 is a perspective view of a door, door frame, and a 
portion of the outside wall of a building, showing the im- 
provement applied to the door; Fig. 2 is a view showing 
the locking bolt,, pawl, and springs inside of the frame or 
case; Fig. 3 is an inside view of the back plate; Fig. 4 is a 
detail of the pivoted ends of the two catches and a part of 
the back plate of the case. 

The frame or case of the fastening is composed of a rect- 
angular box and a back plate. Inside of the case is a dog, 
A, provided with a spring, a locking bolt, B, and spring. 
The case has a keyhole and a slot for receiving the shank of 
the inside catch, C, and a slot for the neck of a knob or 
finger catch attached to the dog, A. On the back of the 
plate are two flanges to which are pivoted the inside catch, 
C, and directly above it the outside catch, D, as shown in 
Fig. 4. This catch extends through the shutter, and is 
designed for engaging with a wall loop and holding* the shut- 
ter open. By raising the inside catch, C, the outside catch 
can be freed from its loop. The shank of catch, C, passes 
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A New Variety of Glass. 

A Yienna chemist has recently discovered a new variety 
of glass. It does not contain any silica, boric acid, potash, 
soda, lime, or lead, and is likely to attract the attention of 
all professional persons on account of its peculiar compo- 
sition. Externally it is exactly similar to glass, but its luster 
is higher and it has a greater refraction, of equal hardness, 
perfectly white, clear, transparent, can be ground and 
polished, completely insoluble in water, neutral, and it is 
only attacked by hydrochloric or nitric acid, and is not 
affected by hydrofluoric acid. It is easily fusible in the flame 
of a candle, and can be made of any color. Its most im- 
portant property is that it can be readily fused on to zinc, 
brass, and iron. It can also be used for the glazing of arti- 
cles of glass and porcelain. As hydrofluoric acid has no 
effect on the new glass it is likely to rind employment for 
many technical purposes.— Wiener Gewerbe Zeitung. 



AYEK'S SHUTTER FASTENER. 

freely through the casing, and has a loop for the finger, and 
I a hook with a beveled nose to engage with the sill piece. 

The bolt, B, is pivoted in the middle, and has a right 
angular notch in one end to engage with the shank of catch, 
C, as shown in Fig. 2, and safely lock this catch down. 

The tapered end of tlie bolt, B, is designed to engage in 
I a notch made in the edge of the dog, A, when the bolt, B, 
i can only be moved by means of the key. 

To unlock the bolt it is obvious that the key must be used, 

" and when the bolt is held in an unlocked position to allow 

\ catch, C, to play freely, the tapered end of the bolt will be 

engaged by a shoulder near the free end of the dog. When 

the shutter is closed and the catch, C, is engaged with the 

I sill piece by simply raising slightly the knob attached to the 

dog, A, the bolt, B, will lock the catch, so that it cannot be 

released from the sill piece except by the key. 

This invention was recently patented by Mr. Henry B. 
i Ayer, who should be addressed care of J. Hennessey &Bro., 
123 Magazine street, New Orleans, La. 

A New Steamship Project. -To Europe in Five Days. 

A project is on foot in this city to establish a purely 
American line of fast passenger steamers to ply between 
New York and some port on the British coast. The plan, 
according to its projector, Mr. Jacob Lorillard, is to build 
ships which will take passengers from New York Monday 
morning and place them in London before Saturday night, 
making the trip from land to land in five or five and a half 
days. 

Mr. Lorillard said to a Times reporter: '* Our vessels will 
1 be 500 feet long, and will be built of steel to reduce weight 
They will be provided with power three times as great in 
proportion to their displacement as is obtained by ships now 
afloat. These features mean speed. They will be divided 
into watertight compartments, rendering them absolutely 
unsinkable. There will be fifty such compartments in each 
ship. That means safety. We shall carry no freight of any 
sort. We shall provide no accommodations for emigrants. 
Everything is to be in first-class style. Our vessels will be 



virtually floating palaces. What Pullman's pallor coaches 
are in the railway service our ships will be on the ocean. 

" We shall build three ships to start with. Each ship will 
have accommodations for 500 passengers, and each will 
probably cost over $1,000,000, probably $1,250,000. As yet 
it is impossible to quote exact figures. The estimates we 
desire are not yet given us. We shall not run to Liverpool. 
Our landing place will be Milford Haven, in Wales, which 
is 200 miles nearer London than is Liverpool. Its harbor, too, 
can be entered on all tides. Upon this side of the ocean we 
shall save thousands of dollars yearly by the fact that we 
shall be able to escape wharfage assessments. Carrying 
only passengers, it will be our plan to anchor in mid-stream, 
as do men-of-war, and have shore communication by means 
of tenders. Lying off the Battery, we would be as easily 
accessible as are vessels at the city piers." 

"When will you be ready for business ?'* asked the re- 
porter. 

" By the spring of 1883, but not before. Our vessels are 
yet to be built, and the greater part of our arrangements in 
other matters are still incomplete. But by the date I mention 
we shall certainly be in perfect readiness. Our success is 
assured so far as capital goes." 

The line will be called the " American Express Line." 

^ii^ 

PROPOSED STORAGE OF LIGHTNING. 

A correspondent suggests that Faure batteries be connected 
with lightning rods to accumulate the electricity of storms. 
In this way, he thinks, a vast amount of electricity might 
be stored for mechanical uses, " with results exceeding any- 
thing ever dreamed of in perpetual motion." 

There are several objections to the plan. 

In the first place an electrical condenser would be bet- 
ter adapted for the storage of the high tension currents de- 
veloped in storms than the Faure battery is. The metal 
plates and acidulated water of the Faure battery would 
form so good a conductor for lightning that very little chem- 
ical work would be done in it; and it is this chemical work 
by the electric current which " charges " the battery, and 
thus prepares it for the subsequent redevelopment of electric 
energy under proper conditions. Experiments which we 
have made with the high tension currents developed by a 
Holtz machine show that such currents do have an appre- 
ciable effect upon the Faure battery, but the quantity of 
energy stored is comparatively very small. 

By tjie use of condensers lightning might be stored, but 
such high tension electricity is as ill adapted for the opera- 
tion of mechanical motors as dynamite is as a fuel for the 
steam engine. 

Even if the sudden and violent energy of lightning could 
all be locked up by chemical action, and subsequently rede- 
veloped m a quantity current, as in the Faure battery, the 
quantity of electricity to be had from storms is too small to 
pay for storage. 

In one of his experimental investigations, Faraday deter- 
mined that to decompose a grain of acidulated water an 
electric current powerful enough to keep red hot a platinum 
wire one one-hundred-and-fourth part of an inch in thick- 
ness, must be sent through the water for the space of three 
minutes and three-quarters. 

This quantity of electricity he shows to be equal to 800,000 
charges of a Ley den battery of fifteen jars, each contain- 
ing 184 square inches of glass coated on both sides, equiva- 
lent to a " powerful flash of lightning." In other words the 
quantity of electricity involved in the lightning stroke — and 
it is quantity alone that is available for mechanical use — is 
very small. 

In another connection Mr. Faraday demonstrates the fact 
' that the electricity which decomposes a certain quantity of 
| matter — a grain of water, for example — is exactly equal to that 
which is evolved by the decomposition of the same matter. 

An ordinary galvanic cell, therefore, must evolve as large a 
quantity of electricity as would suffice for a respectable 
' storm. For so small a quantity of electricity it obviously 
I would not pay to set an expensive trap in the form of Faure 
i batteries and lightning rods, even if the electricity of storms 
could all be captured that way. It would be vastly cheaper 
to generate the same quantity of electricity by means of 



galvanic batteries; and there are many cheaper sources of 



mechanical energy than the galvanic battery is. 



Lead in Cider and Vinegar. 

A recent report of the Connecticut State Board of Health 
mentions a remarkable series of cases of lead poisoning in 
Fairfield County, of that State. The source of the poison 
was finally traced to the barrels which the thrifty farmers 
1 had used for the storage of cider. The barrels had been 
used for holding boiled linseed oil. Some of the litharge 
(oxide of lead) employed in preparing the oil had been de- 
posited on the inside of the barrels as a sedimentary coating, 
which the cider had dissolved. Obviously the proportion 
of dissolved lead was increased when the cider was kept 
long enough to turn to vinegar. In this case, as in so many 
others, the evil wrought by want of thought was serious if 

not fatal. 

m * * t ^ 

The Otto Gas Engines at Paris. 

In the distribution of awards at the Exhibition of Elec- 
tricity, in Paris, the Otto motor received a gold medal, the 
highest award given to machines of this class. As an indi- 
cation of the success of these motors, it is said that over 
seven thousand of them have been put in operation during 
the past four years. 
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AMATEUR MECHANICS. 
SOME THINGS IN BURNISHED BRASS. 

The old and commendable fashion of making ornamental 
objects from solid hand-wrought metal is being revived to 
a wonderful extent. Steel, iron, brass, and copper are 
wrought into a thousand beautiful and useful forms, and 
the gilded and tinsel objects of recent days are now set 
aside for substantial and elegant solid cast and hand-wrought 
ornaments. It will require only a suggestion to set the 
amateur mechanic at work at this sort of thing, when his 



forming the triangular base. Fig. 4 shows a clock case, con 
sisting of an ordinary box of suitable size covered with 
plush or velvet, and inclosed in a frame of brass. 

The frame is built up in the manner already described 
from square brass tubing split lengthwise through diagon- 
ally opposite corners. The lower portion of the frame con- 
sists of a wide band of brass, having a light bead soldered 
to its upper edge and a heavy bead soldered to its lower 
edge. A number of the brass nails are placed at regular 
intervals and soldered at the back of the brass base. The 



All of these articles may be lacquered, but they present l 
more elegant appearance if the metal is left unprotected and 
cleaned occasionally with rottenstone and oil. 

There is hardly any limit to the number of elegant and 
useful articles that may be made of such materials, with the 
expenditure of little thought and labor. M, 



NEW INVENTIONS. 

Mr. Richard B. Ireland, of Trenton, N. J., has patented 
an improved switch signal. The object of this invention is 
dwelling will soon be adorned with articles that will be the I rail at the top is made of hexagonal brass tubing, and the I to give notice of open or misplaced switches and draw- 
more valuable for having been produced at home. small balusters are turned from brass rods. The palette and | bridges by an alarm on approaching engines, and thereby 
Brass tubing and rods of round hexagonal and octagonal brushes are sawed from a plate of brass, and attached by ] obtain security against accident additional to the usual sig- 



section, plain and per- 
forated strips of differ- 
ent widths and thick- 
nesses, half round and 
semi-hexagonal strips, 
and brass buttons, 
knobs, and nails of 
various shapes, may be 
purchased, so that the 
amateur will readily 
find available materials 
for the kind of work 
suggested. Half-inch 
square tubes, strips of 
brass half an inch by 
one-sixth of an inch, a 
few brass buttons, and 
a few knobs, are re- 
quired for the easel 
shown in Fig. 1. The 
tubes may be draw- 
filed, then finished with 
the different grades of 
emery paper with oil, 
or they may be po- 
lished on an emery 
wheel, and the final 
finish may be imparted 
by using the finest 
French emery paper 
with oil. 

When two tubes cross 
each other they may 
be halved together pre- 
cisely as in wood-work, 
and may be fastened 
by soldering with soft 
solder. 

When the end of a 
tube abuts against the 
side of another tube it 
may be fastened solid 
enough for all practi- 
cal purposes by soft 
soldering by means of 
a blowpipe. Of course 
the joint may be brazed 
or soldered with silver 
solder, but as great 
strength is not re- 
quired it is unnecessa- 
ry to take that amount 
of trouble. 

A very good way of 
fastening is to solder a 
plug in the end of the 
tube that abuts against 
the side of another 
tube, and to put a 
screw laterally through 
one into the plug in 
the other. In this case 
it is well to leave a 
slight feather on oppo- 
site sides of the abut- 
ting tube to engage the 
corners of the tube to 
which it is attached. 

The scrolls should 
be attached by means 
of small screws. The 
panels consist of thin 
pieces of board covered 
with velvet or plash 
of any suitable color. 

They are inserted from the back, and are provided with a 
number of large convex nails. The support for the picture 
is movable up and down on the side pieces of the easel, and 
may be secured at any desired point by the milled screws. 

The frame shown in Fig. 2 will require no special descrip- 
tion. The main portion of it is made of square brass tubing. 
The side bars are made of round brass rods with turned end 
pieces, as shown. The mat of thin wood is covered with 
velvet or plush. The picture and glass are placed behind 
the mat; the latter is provided with small brass ears, which 
are fastened to the back of the frame by screws. The knobs 
at the top, bottom, and sides of the frame and easel are 
turned and attached with solder. 




ORNAMENTAL ARTICLES IN BURNISHED BRASS. 



tacks soldered to the back. The patches of color are pro- 
duced by different colors of sealing wax. Four brass nails 
are inserted around the dial to relieve the blank spaces on 
the plush. The clock and its plush-covered case may be 
removed from the brass frame when it is desired to clean 
the latter. 

The table shown in Fig. 5 is of the same general charac- 
ter as the other articles, and will not, therefore, need parti- 
cular description. The central portion is of three-quarter 
inch round brass tubing. The legs are of five-eighth square 
brass tubing. The top is of wood, plush-covered and 
fringed, and provided with a border of perforated brass. 

Fig. 6 shows different kinds of panels. The balusters in 
Fig. 3 shows a tripod stand for a nautilus shell, with an ■ the upper one are turned in the two lower ones; they are 
ornamental shell placed below it in the center of the plate, j cut from sheet metal. 



nals. The improve 
ment consists in the 
combination, with the 
switch-operating me- 
chanism, of a turning 
dog located near the 
rails, and used in con- 
nection with a gong- 
operating lever on the 
engine. 

Mr. John A. Hud- 
gens, of Pine Bluff, 
Ark., has patented an 
improved hub, having 
a tapering metallic 
axle box provided with 
a circular shoulder 
near its inner end, 
against which the inner 
hub collar abuts when 
the wheel is put to- 
gether. The portion 
of the periphery of the 
axleboxwhich receives 
the hub collars or 
flanges and spokes, is 
made polygonal in 
form, and the remain 
ing outer portion of 
the axle box is made 
cylindrical and screw- 
threaded on its outer 
surface to receive the 
nut which holds all to 
gether. 

Mr. Augustus P. 
Nance, of Batesville, 
Ark., has patented a 
cotton cultivator by 
which several rows or 
drills of cotton may 
be cultivated at a time, 
whereby unnecessary 
expense of time and 
labor may be saved. 
The invention consists 
in two parallel hori- 
zontal beams, support- 
ed upon two double 
runners arranged near 
their ends, and a series 
of knives and plows 
which are adjustably 
secured to the two 
beams. The beams for 
general use will be 
about forty-four inches 
in length, and are se- 
cured to the tops of 
the runners and con- 
nected with each other 
by clips. The runners 
are so constructed that 
they will rest upon the 
ground only at their 
forward and rear ends, 
the intervening space 
being occupied by the 
knives and plows. 

An improved grain- 
cleaning machine has 
been patented by Mr. 
Baxter Wright, of Mar- 
shall, Minn. This in- 
vention relates to cer- 
tain improvements in grain-cleaning devices of that type in 
which one or more inclined sieves are provided with a series 
of check boards, which, reaching nearly to the sieve, retard 
the passage of the grain and facilitate elimination of the 
cockle and small seed, by causing them to pass through the 
said sieve, while the clean grain passes out at the end of the 
screen. 

A valuable improvement in electric lamps has been pa- 
tented by Messrs. Edwin M. Fox and Ludwig K. Bohm, of 
New York city. This improvement relates to electric lamps 
in which vacuum chambers are employed, and its object is 
to facilitate the insertion and removal of the carbon, as well 
as the operation of drawing the vacuum, and to dispense 
with the usual operation of sealing the drawing nipple by 
melting. For these purposes the invention consists in the 
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combination of a vacuum chamber formed with a neck and 
a sealing plug or stopper, having its longitudinal axis coin- 
cident with the longitudinal axis of the neck, and bearing 
the conducting wires; both the stopper and the neck being 
formed with openings arranged to be turned into or out of 
registration Lo permit the lamp to be first exhausted and 
then sealed. 

Mr. James F. King, of Aubrey, Kan., has patented an 
improved cultivator shovel. In this improvement, the point 
of the shovel is securely held in position by causing it to 
form a beveled joint with the lower end of the upper plate, 
and backing the latter and the point, by a supporting plate 
riveted to the upper plate and bolted to the point, and the 
whole secured to the standard of the plow by a bolt passing 



may be used separately, and the pointed extension of the 
calipers' arm, when made detachable, may be used as a 
scratch awl. This makes a convenient combination of seve- 
ral instruments used in the same trade. 

Mr. Henry H. Thorp, of New York city, has patented a 
valuable improvement in types for curved or sloping-line 
work. In ordinary types the letters are formed on bodies of 



" D. The Pully by which the Axe is drawn up. 

" E. The Malefactor who lyes to be beheaded. 

" F. The pin to which the Rope is ty'd that draws up the 
Axe." 

The foregoing extracts are copied by word, by letter, and 
punctuation, according to the text, by which it will be 
noted that the important nouns are spelled with a capital let- 



irregular widths bearing no special proportions to each other; ter ; that Ax is spelled both with and without an e at the end; 
hence, when set up in curved or sloping lines they cannot that the word horse has an prefixed; that die is spelled < 
be justified with the ordinary quads that areused in straight- and 'd for ed, etc. 



line work, accordingly the work of setting types of the ordi- 
nary construction in curved or sloping lines is very tedious. 
The object of this invention is to produce, with types in 



The title of this imposing and interesting work is " Cam- 
den's Britannia, newly translated into English, with large 
additions and improvements, published by Edmund Gibson, 



through both plates. This forms a very strong construction ; some of the types in different positions on the type bodies 
of the shovel, and provides alike for the ready substitution of \ and the types of runningwise widths that are multiples in 
a new plow point when necessary, and for the replacement one way and fractions in another of certain units. The 



position, curved and serpentine lines by casting the faces of ;' of Queen's College, in Oxford, and this description of the 

guillotine is one of the " additions " by the translator. The 



of either of the plates, or removal of the whole from the 
standard. 

An improved water-indicating gauge cock device, whicli 
serves to indicate with greater accuracy the depth of water 
in the boiler, regardless of any deviation from a horizontal 
position of the boiler, has been patented by Mr. Joseph B. 
Snyder, of Montpelier, Ohio. The invention consists in a 
combination with a boiler, having a plate arranged to sepa- 
rate the water from the steam space of the boiler and pro- 
vided with upwardly projecting steam distributing tubes, of 
a series of water gauges attached to pipes placed above and 
below said plate and extending about half way into the boiler. 

Mr. George A. Deitz, of Denver, Col., has patented an 
improved method of preserving grapes, which consists in 
packing or embedding them in carbonized wheat bran or 
hulls, which substance has a disinfecting quality and tends 
to exclude the air and prevents its circulation, as well as 
maintains a comparatively even temperature. Grapes thus 
packed will be preserved a longer time and in better condi- 
tion than when packed in other fine material commonly em- 
ployed heretofore — such, for example, as sawdust, uncar- 
bonized bran, fine cut paper, and kiln dried meal. 

Mr. David W. Lloyd, of Pittsburg, Pa., has patented an 
improved metal lathing and furring. The invention relates 
to metal lathing and furring to be applied to ceilings or 
walls having iron girders for the purpose of holding the 
plaster, to which girders wooden laths cannot be applied, or 
to which it may not be desirable to apply wood on account 
of fire risks. The invention consists of metal furring strips 
applied transversely to the girders and having dovetail 
notches in their edges, with which are combined laths made 
of sheet metal bent into a dovetail shape in transverse sec- 
tion, said laths being slipped endwise into the notches in 
the edges of the furring, and being firmly held in a trans 
verse relation therein, without nails or other special fasten- 
ings. This forms a very simple and secure construction 



invention consists in forming the type bodies according to 
their faces or letters of runningwise widths that are multi- 
ples of a measure of which the width of the body having the 
narrowest letter represents the unit, the wider type bodies 
being cast or formed of runningwise widths increasing regu- 
larly in eighths, quarters, or other regular multiples of the 
unit, these widths of the type bodies being also fractions of 
their bodywise heights. 



The Origin of the Guillotine. 

The Journal has frequently called attention to the Scien 
tific American, not only as a paper specially devoted to I 

science, but as a weekly newspaper that abounds in what earl ? ^ matu ^' f Q /} hut . that ^depended ^far more upon the 
may be styled the cream of interesting general news. 



original work was first published in Latin about the year 
1586. In twenty years this important work went through six 
editions, the result of twenty years of personal research in 
almost every county in England. The translation by Gibson 
was published in 1595. — Bucyrus (0.) Journal, 

-» < »»♦* ~ 

The Duration of Lite. 

From a paper read before the Investigators and Physicians, 
at their Salzburg meeting, by Weismann, the Ghemiker 
Zeitung makes the following extracts: 

In the first half of his address the speaker endeavored to 
show that the very great difference in the duration of animal 
life did not depend solely upon the anatomical and physio- 
logical proportions of .their bodies (size, complicate structure, 



In the Scientific American of Kovember 5 the following 
item is published: 

"• ' A MEDIEVAL GUILLOTINE. 

"The Chapel Bridge, at Lucerne, contains a mediaeval 
painting representing the persecution of the Helvetian Chris- 
tians under the pagan emperors of Rome. On the right side of 
the picture a number of Christians are being hurled into a 
river, perhaps the Reuss. On the left side a very evident 
guillotine is erected; one Christian lies with his head on the 
block, and the huge iron is just about to be let drop upon 
him, while a number of headless bodies lie around with the 
heads close beside them. It is commonly believed that this 
decapitating machine was the invention of Dr. Guillotin, a 
French physician, and member of the National Assembly of 
1789. The Lucerne painting was made at a much earlier 
date." 

According to Gibbon, the most severe persecution of the 
Christians occurred toward the close of (he reign of Dio- 
cletian, who reigned twenty years, and resigned on 1st May, 
A.D. 305. 



The painting at Lucerne probably refers to the persecu- 

and provides for the proper retention of the plastering. | tions of this period, when many of the Christians were 

An improved axle lubricator has been patented by Mr. ! beheaded; and this would, therefore, appear to be the earliest 

Isaac N. Snedecor, of Gainesville, Ala. This invention J indication of the guillotine. 

relates to axle lubricators for railway cars in which the' In Camden's "Britannia," translated by Edmund Gibson, 



oil is conveyed from a reservoir beneath the axle to one ! and published in 1695, a large folio of over 1,200 pages, writ 
above it by means of a suitable rotating device attached to 
the end of the axle. Therefore, in lubricators of this de- 



exact accommodation to its conditions of life in the different 
species, and that in the course of the formation of new 
species corresponding to changes in the conditions of life it 
may be lengthened or shortened. 

The second half of the paper discussed the manner in 
which we may suppose such an accommodation to the con- 
ditions to exist. 

If we inquire what are the mechanical changes which may 
cause a lengthening or a shortening of the duration of life, 
it will lead us to one of the most difficult of all physiological 
problems, namely, what is the reason of death taking place 
— why must an animal die? 

It is well established that in the higher animals the vital 
processes are combined with a change in the morphological 
elements of most of the tissues, and it is but natural to seek 
for a cause of death in a limit to the multiplying power of 
the cells, which does not, of course, exclude the idea that 
death may occur much sooner too. 

Upon this hypothesis it would follow that there is a certain 
normal number of cell generations for each species (although 
varied within wide limits), and that the maximum length of 
life is governed by this. We do not comprehend why one 
cell must divide or segment itself ten times, a thousand times, 
or a hundred thousand times, and then the process should 
cease. This subdivision and segmentation, from a physio- 
logical standpoint, could continue for ever. 

It is only by considering it from the utilitarian standpoint, 



scription, a slight longitudinal oscillation of the axle has 
been sufficient to strain or displace the rotating device, and 
the supply of oil has usually been more copious than neces- 
sary. The* present improvement obviates these defects, be- 
sides being otherwise advantageous. It consists in a brush 



upon the ground of expediency, that we can understand the 
ten by Camden nearly three hundred years ago, and j necessity of death, and the same ground favors the utmost 
devoted by him to what was then the antiquities of England, I shortening of life. The individual by contact with the outer 
on pages 726 and 727, the following interesting description world around becomes worn and used up, so that it would 



of the guillotine will be found, under the account of Hali- 
fax: 

"But nothing is more remarkable than their methods of 
proceeding against Felons; which, in short, was this: That 



wheel fitted on a pin in the end of the axle so as to rotate ' if a Felon was taken within the Liberty with Goods stolen 
with it, and held up against the end of the axle by a spring, out of the Liberties or Precincts of the Forest of Hardicick, 
but capable of movement along the pin. The brushes on j he should, after their Markets or Meeting days within the 
this wheel strike a pin in the upper reservoir to discharge , town of Halifax, next after his apprehension, be taken to the 



the oil, and a diagonally grooved box distributes it over the 
bearing. 

Mr. Albert C. Ellithorpe, of Chicago, 111., has patented a 
very efficient safety device for elevators. The invention 
generally consists in a combination, with an elevator car 
provided with a brake mechanism, of an auxiliary air shaft, 



Gibbet there, and have his head cut off from his body. But 
then the fact must be certain; for he must either be taken 
handhabend, i. e., having his hand in, or being in the very 
act of stealing; or backberond, i. e., having the thing stolen 
either upon his back, or somewhere about him, without giving 
any probable account how he came by it; or lastly, con- 



a cage moving up and down within said shaft and provided fesson'd, owning that he stole the thing for which he was 
with an upper and lower valve operated by the resistance of : accused. 



air in the shaft, and a connection between the cage and ele- 
vator car adapted to be broken or detached by the resistance 
of the air when an accelerated speed is imparted to the car 
either from breakage of the lifting rope or other cause. In 
the event of the elevator car moving with too great velocity 
downward, a corresponding increase of velocity is imparted 
to the cage upward, and the resistance of the air in the shaft 



"The cause, therefore, must be only theft, and that man- 
ner of theft only which is called furtummanifeslum, grounded 
upon some of the foresaid evidences. The value of the 
thing stolen must likewise amount to above 13 d. ob. for if 
the value was found only so much, and no more, by this 
Custom he should not dye for it. 



" He was first brought before the Bailiff of Halifax, who 
causes the valves in the cage to prevent air contained in the | presently summoned the Frithborgers, within several Towns 
upper closed portion of the shaft from passing the cage, ! of the Forest; and being found guilty, within a week, was 
thereby producing a strain on the cage which breaks its brought to the Scaffold. The Ax was drawn up by a pulley, 
cable and causes the brakes on the car to be applied. A ] and fasten'd with a pin to the side of the Scaffold. If it 
valve at the bottom of the shaft, opening upward, admits j was an horse, an ox, or any other creature, that was stolen; lower organisms there is but one alternative: complete integ- 
air to prevent a vacuum when the cage is moving upward, j it was brought along with him to the place of execution, and ! rity or total destruction; they cannot suffer a normal death 
and assists in establishing an air cushion when the cage j fastened to the cord by a pin that stay'd the block. So that because the individual is identical with the propagating cell, 



be indispensable that it be replaced by new and more perfect 
ones, even if it contained within itself the power of living on 
for ever. 

It does not, however, follow from the expediency of death 
that internal causes, lying in the very nature of life itself, 
should be excluded, as, for example, the floating of ice on 
water is expedient (answering a purpose), but at the same 
time depends upon its molecular structure. 

Still Weismann does not believe that a definite limit has 
been set upon life simply because it, from its very nature, 
could not be endless, but that it is limited because the un- 
limited duration of the individual would be an inexpedient lux- 
ury, and he considers death to be a phenomenon of accom- 
modation. The power of living tor ever has been lost because 
it was no longer necessary. 

Death is not an attribute that belongs to all organisms; 
there are many of the lower organisms which, although they 
can be destroyed, are not compelled to die. In the division 
of the amoebae we cannot call it death, for where is the 
corpse? Let us suppose an amoeba to possess consciousness; 
it would then on dividing say to itself: " I ha ^e cut off from 
myself a daughter.'' I do not doubt that each half would 
think that the other half was the daughter, and would look 
upon itself as the original individual. 

If, then, death is necessary for the higher animals, why not 
for the lower? Are they not decimated by their enemies? 
Do they suffer no defects? Do they not wear out? In the . 



descends too rapidly. 
Mr. Peter D. Graham, of Black Hawk, Col., has patented 



when the time of execution came (which was known by the 
Jurors holding up one of their hands) the Bailiff or his Ser- 



a combined calipers, rule, and beam compass. In this inven- 1 vant whipping the beast, the pin was plucked out, and execu- 



tion the calipers are formed with an arm extending backward 
from the joint which unites their legs. The outer end of 
this arm is formed or provided with a pointed extension 
which may be used as one of the legs of a beam compass by 
screwing the extension arm of the calipers on to a screw- 
threaded reduced portion of the end of a measuring rule, a 
sliding scriber or leg with caliper attachment being fitted for j 
adjustment on the rule to complete the beam compass. By 
removing the calipers from the rule, then they and the rule 



tion done. But if it was not done by a beast, then the Bailiff 
or his Servant cut the rope. 

" But the manner of execution will be better apprehended 
by the following draught of it." 

Immediately following there is shown on page 727 a pic- 
ture which is in itself a curiosity, showing: 

"A. A. The Scaffold. 

"B. The piece of wood wherein the Axe is fixecL 

"C. The Axe. 



In the multicellular organisms there are different kinds of 
cells, so that death is possible, and we see that it follows. 

The kind and quantity of propagation does not depend 
merely upon the nutrition of the ceils, but also upon their 
specific nature, as seen most distinctly in the phenomenon 
of inheritance, and it is a necessary sequence of this view, if 
we look upon death as foreordained, because it is the in- 
herited end of that segmentation process whose beginning 
was the sulcation. (Cells multiply by subdivision, but before 
this takes place they become furrowed, or sulcated, at the 
point where division subsequently takes place.) 

0. Z, 
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MECHANICAL INVENTIONS. 

Mr. John G. Carnahan, of Oxford, Ind., has patented an 
improvement in stem-winding watches which is both sim- 
ple and efficient. The invention relates to that class of stem- 
winding watches in which the winding and hand-setting 
mechanism is engaged with the gearing for winding up the 
mainspring and the gearing for setting the hands by the 
longitudinal movement of the stem. In the present inven- 
tion, when it is desired to set the hands, the stem is first 
drawn out, which causes a collar on the inner end of it to 
bear on a stud in the shorter arm of a two-armed curved 
lever and so depress the long arm of the latter, which turns 
a yoke and disengages the gearing from the mainspring 
arbor, and connects an independent wheel with the hand- 
setting train to which motion is imparted by turning the 
stem. As soon as pulling on the stem ceases the yoke is 
thrown back to its place by a spring. Normally another 
wheel, carried by the yoke, meshes with the arbor wheel of 
the mainspring, and is thus always ready for winding by 
pressing down upon and turning the stem. 

An improved cotton gin has been patented by Mr. Joseph 
Kopfler, of Amite City, La. In this improved gin the 
power is applied by band and pulley to the saw shaft, and 
the brush cylinder which operates in connection with the 
saw is driven by frictional contact of pulleys fast on the 
shafts of the saw and brush cylinders. To vary the pressure 
of these pulleys one upon the other, and to relieve them 
from contact when required, the bearings of the brush shaft 
are adjustable by means of a cam lever. This not only 
provides for wear of the driving surfaces of the two pul- 
leys, but saves much wear by readily permitting of the stop- 
page of the brush cylinder. Combined with the brush 
cylinder is a picker to straighten the fibers of cotton passing 
through the gin. This picker, which is armed with rear- 
wardly-projecting spikes that are swept by the brushes, is 
driven by band and pulley from the saw shaft, and is par- 
tially inclosed by a shield which is constructed so as to 
present no salient angles to interfere with the brush in its 
revolving movement. 

Messrs. Still man W. Robinson and Lewis C. Kiser, of 
Columbus, O., have patented an improved air compressor. 
The frame of this machine is of triangular form, containing 
the air receiver within it and having four cylinders arranged 
at the corners of it, two of which are for air anil two for 
steam, and a single shaft located at the apex of it. This 
shaft is provided at its opposite ends with cranks, each of 
which is connected with a pair of cylinders at one end of the 
compressor, which cranks are arranged to secure equaliza- 
tion of power and resistance. Such arrangement of parts is 
both compact and efficient. In this arrangement, also, two 
connecting rods are combined with a single crank by means 
of a block rigidly connected to one of the rods and turning 
upon the crank pin, and carrying also the joint pin for the 
other connecting rod, whereby frictional resistance is re- 
duced. Furthermore, the air cylinder and eduction pipes 
have combined with them pockets containing the induction 
and eduction valves and passages, which pockets are made 
detachable and interchangeable to facilitate repair. 

Mr. Christopher Lewis, of Columbus, Ohio, has patented 
an improved continuous rolling mill. This invention relates 
to mills for rolling rails, girders, plates, etc., and its object 
is to permit more rapid working and to reduce the manual 
labor ordinarily incident,thereto. The invention is an im- 
provement in that class of rolling mills in which several 
pairs of rolls have their alternate pairs arranged to be run 
in reverse direction to those next adjacent, and in which a 
laterally adjustable carriage takes the rail and transfers it 
from one pair of rolls to the next, so that it is passed through 
one pair of rolls in one direction and is returned through the 
next pair of rolls in the reverse direction. The invention 
contemplates the taking of a piece of steel from the furnace 
in the shape of a bloom and entering it between the first 
pair of rolls, whence it proceeds on through the machine 
without handling and comes out a perfect rail; and to this 
end the improvement consists in combining the series of 
rolls whose alternate pairs have a reversed movement with 
a set of carriages of constantly increasing length, a set of 
tracks for carrying them from the line of one pair of rolls 
to the next, and a corresponding set of piston rods and 
steam cylinders grouped together at one side of the machine, 
which piston rods connect with the carriages to shift them 
at the will of the engineer in charge. The invention also 
comprises means for causing the ingot or unfinished rail to 
be fed forward to the rolls after the carriages bring them 
successively into line with the rolls; and also means for 
turning over the article being rolled to suit the different posi- 
tions in which it may be required to be passed through the 
rolls. 

Mr. James A. Bonsack, of Bousack's, Va., has patented 
an improved cigarette machine. This invention is an im 
provement upon a previously patented machine by the same 
party, and which comprised a combination of a concave 
with suitably covered rollers, and also a reciprocating belt 
for distributing and spreading the tobacco for a uniform and 
homogeneous feed, also a peculiar tapering tube having an 
endless belt passing through it for receiving the tobacco and 
causing it to be curled up longitudinally to form a filler, 
likewise a second endless belt, that carried the filler and a 
strip of paper through another tube that wrapped the paper 
around the filler and held it while being pasted. The pre- 
sent invention consists in a combination with a toothed 
distributing roller and a double concave, of a toothed roller 
at the entering side of the concave, for co-operation with 



the latter, to feed the stock to the distributing roller and 
prevent it from piling up on the outside. It also comprises 
a brush at the delivery end of the spreading belt and its 
reciprocating frame, for preventing the adhesion of tobacco 
to said belt; likewise a toothed belt operating in combina- 
tion with toothed and plain rollers, to prevent piling; also a 
pressing roller for forcing the tobacco down between the 
teeth of the belt before passing beneath the concave; and a 
trough-like device for forming a continuous filler, composed 
I of three endless belts and a pressing contrivance, backing 
I strips applied to said belts, and pulleys for distending the 
J latter. The invention also includes a holder for the cigar- 
! ette and means for projecting said holder and the cigarette 
(luring the operation of cutting the latter. 

Mr. John H. Munson, of New York city, has patented an 
improvement in button-hole sewing machines. The object 
of this invention is twofold, namely, first, to avoid the 
inconvenience and expense of the breaking of the friction 
spring which bears on the carrier plate of a button hole sew- 
ing machine, to hold said plate steady during the movement 
of it, which breakage has been due to the gradually increas- 
ing pressure as the work advances; and, secondly, to apply 
I the requisite friction to the carrier plate before the sewing 
' commences, and thereby avoid that unsteadiness of the car- 
j rier plate and irregularity of the sewing at the commence- 
! ment of the button-hole, which takes place when the friction 
j spring is fitted so that it does not touch the carrier plate till 
after the sewing has commenced. To these ends the inven- 
I tion consists in a friction arm pivoted to the bed plate, and 
; bearing at its free end on the sliding carrier plate, by the 
action of a spiral spring contained in a socket that is fixed 
1 on the bed plate. This arm is so arranged that it bears on 
the carrier plate in a direction at right angles to the first or 
! straight movement of said plate, so that the spring acts 
before the sewing commences. Said spring -is arranged 
J around a pin pivoted to the under side of the friction arm, 
and is held between a flange on the pin and the bottom of 
the hole in the socket. By this construction the required 
, pressure can be obtained without risk of breakage, and the 
, proper working of the machine is facilitated. 
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Live Millers. 

The title chosen for this article is an American phrase, but 
not the less expressive on that account. We have certainly 
no desire to aid in the Americanizing of our institutions or 
our language, but we should be very happy if, to any extent, 
we could be instrumental in infusing into the minds of the 
millers of the United Kingdom some portion, and the more 
the better, of that energy which the Americans inherit from 
ourselves, and which, greatly to their credit, they have im- 
proved upon. The phrase is used by our brethren across 
the Atlantic not as expressive of vitality in the ordinary 
physical sense, but as indicative of the possession of a keen 
sensitiveness to all the influences which affect the trade with 
which they are identified, and a lively appreciation of the 
varied circumstances which, at any and all times, go to the 
promotion of its interests, or which may militate against 
them. That all the American millers are "live" in the 
specific sense referred to cannot, we suspect, be affirmed, 
for "Sleepy Hollows" still exist in that favored region of 
the world, just as they did when poor, simple, henpecked, 
1 ne'er-do- wellish RipVan Winkle took that memorable " nap " 
of his. There are, however, a very large and constantly 
increasing number of millers in the United States who are 
! " live " in the strictest sense of the term as the Americans 
use it. 

j To how many of those in the United Kingdom can it be 
applied in a sense equally strict? We are happy to think that 
their number is large, and that within the last few years their 
liveliness has been getting more robust, while their numbers 
have been gradually increasing. There are indeed few millers 
in the country who are not "live " in the sense of looking 
after what they conceive to be their true interests. They 
strive to get the best price they can for their flour, and to 
obtain the raw material of their manufacture in the cheap- 
est possible markets. They entertain thoroughly orthodox 
views on forward sales and long credits, although, after the 
manner of human nature generally, their practice in these 
particulars occasionally gets the better of their theoretical 
principles, much to their loss. They have a virtuous horror 
at anything savoring of laxity in the due return of sacks, 
and in commercial matters they have the fullest assurance 
that they know how many beans make five. 
j To be a thoroughly " live " miller in the present day, when 
forces have to be contended with which up to within a few 
years were, if not actually non-existent, so quiescent as not 
to disturb the steady current of the trade, requires the posses- 
sion of other and higher attainments than those necessary to 
shield the members of the trade from the pitfalls of forward 
sales, long credits, and sack keepers. To be thoroughly 
" live," a miller at the present time must have the fullest 
appreciation of the changes wlMeh have taken place in the 
circumstances and conditions of the trade, not merely in his 
own country, but in every country where milling ranks as 
a chief industry. The history of our cotton manufactures 
shows how fortunes were made, and the wealth of the coun- 
try increased by the skill of our manufacturers and opera- 
tives in utilizing the raw material of the Southern States of 
America, and selling the manufactured products to Ameri- 
cans and other nations. It is not at all likely that our millers 
will attempt to do with wheat what our Lancashire mill- 
owners did so successfully with cotton; but it need not be 



said that it is necessary that they should keep themselves 
thoroughly au courant with reference not only to the price 
of wheat in the various wheat-growing regions of the world, 
but with the conditions under which it is cultivated, the 
natural enemies with which it has to contend during its 
growth, the average surplus of the material which the dif- 
ferent countries have at their disposal for export, the facili- 
ties which exist for its transportation to our markets, and 
the rates at which transport can be effected. 

The "live" miller must be a diligent reader, in order that 
his mind may be stored with facts bearing upon his trade in 
all its departments. Reading is, in a very special sense, the 
bread which sustains his vitality in a trade aspect, and if it 
is not systematic and sustained, but by fits and starts, to fill 
up an unoccupied hour or pass an evening which hangs 
heavy on his hands, his vitality will suffer. 

In order fairly to appreciate the changes which have been 
effected on the circumstances and conditions of his trade, 
the miller to be really " live " must have recourse to reading, 
because, as a rule, he cannot devote the time which would 
be necessary to acquire the requisite knowledge at first hand. 
Even supposing this could be done, he would require to be 
constantly on the move to keep his information abreast o~ 
the progress which is now going on with such rapid strides 
that the novelty of this year stands a great chance of being 
obsolete next. Books, and more especially the journals 
devoted to his trade, which photograph every step of the pro- 
gressive march, are his towers of observation, from which, 
without leaving the precincts of his study, and incurring the 
expense, the fatigue, and the dangers incident to long and 
frequently repeated journeys, he can scan the entire field of 
milling practice and ascertain how and in what respects that 
of his foreign rivals differs from his own. Possessed of this 
knowledge, the " live " miller feels his vitality quickened, 
and as he studies the means used by his rivals for the pur- 
pose of securing the results they severally desiderate, he 
j beeomes conscious of an accession of energy which enables 
I him to adopt measures of combating their rivalry with, at 
all events, a fair certainty of success. 

The motto of " live " millers is "Never say die." They 
feel that what is possible for others can always, at the very 
least, be attempted by themselves. If they become con- 
vinced that they have been pursuing a wrong course, they 
console themselves with the comforting proverb, " It is never 
too late to mend." If wrong, they had, up to the other day, 
the entire trade for company, and being readers, they know 
j at what precise point they discovered that a new path had 
been opened up, which was declared to be the only right and 
safe one, and they have sufficient data to enable them to 
decide, with some approximation to correctness, what degree 
of truth there is in the allegation. It is the " live " miller 
only who has the wisdom to know when he is wron£ and the 
courage to take the requisite steps to put himself right, if he 
possibly can. 

Although "it is never too late to mend," he does not defer 
the reformative effort a moment after he is convinced that 
amendment is indispensable. He may — for is he not human? 
—have a lingering affection for the path he has traveled in 
so Jong, and with much comfort and profit to himself, just 
as one has an affection for the old suit of clothes, which has 
almost become part of one's self, rather than for brand-new 
garments, which suggest no higher or moretender ideas than 
the tailor and the tailor's bill; but he screws his "courage 
to the sticking place," and discards the well-worn paths, 
just as he lays aside — perhaps with the sentimental tribute 
of a sigh — the well-worn garments. He cannot afford to 
gratify prepossessions which tug at his heart to the detri- 
ment of his purse, and although the music of the mill stones 
may be sweet to his ears, he throws them aside the moment 
his commercial sense is convinced that rollers or dismembra- 
tors are means for the production of flour for which there 
will be a larger demand and a higher price than for that pro- 
duced by mill-stones. 

j "Live millers/* so far as trade matters are concerned, 
! obey the dictates of science rather than those of sentiment. 
For them the age of faith is no longer existent, and however 
positive may be the dogma and venerable the dogmatist, 
I they insist on the subjection of both to the crucial test of 
j investigation. They object to nothing merely because it is 
new, and they discard nothing because it is old. " What 
can it do?" is their question to anything recommended for 
i their acceptance, and if the answer is demonstrably satis- 
I factory, acceptance is the result. They are pre-eminently 
I anti-rule-of -thumb men, but they are equally impatient of 
, scientific theories until they have been proved to harmonize 
with sound and profitable practice. They have no objection 
to spend money in trying experiments if these give prima 
facie promise of success, but they have a very decided excep- 
tion to "leaps in the dark," which in most cases result in 
j loss of time and loss of cash, a double waste for which there 
. is no recompense. "Live millers," in fact, are men of sense 
as well as men of science, who take a pride in their trade, not 
I only as it is the method of making, if not in all cases fortunes 
for them, but fair competences; they also take a pride in it 
j as a means of bringing the higher powers of their mind into 
that healthy play which yields the highest form of enjoy- 
ment which reasonable men can desire. They no doubt 
regard their mills as money-making shops, but they also con- 
template them in another aspect, viz., as establishments in 
which processes are carried forward related to the manufac- 
ture of a material which constitutes the most important fac- 
tor in the alimentation of civilized mankind. — London 
Miller. 
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Interesting to Manufacturers and Others.— The world- 
wide reputation of Asbestos Steam Pipe and Boiler Cov- 
erings, Rooting, etc., has induced unscrupulous persons 
to sell and apply worthless articles, representing them 
as being made of Asbestos. The use of Asbestos in 
these and other materials for structural and mechanical 
purposes is patented, and the genuine are manufactured 
only by the H. W. Johns Manufacturing Co., 8T Maiden 
Lane, New York. This Company have recently per- 
fected certain processes whereby they produce Asbes- 
tos Millboards, Sheathing, and Paper of a quality supe- 
rior to any ever before produced. The Asbestos Mill- 
board is well known by engineers throughout the world 
as being the only indestructible material for forming 
gaskets for " manhole plates," cylinder heads, etc. Thin 
Asbestos Sheathing is rapidly coming into use for ren- 
dering wooden buildings, partitions, floors, etc., fire- 
proof. They have also perfected the manufacture of 
an improved Steam Packing composed entirely of As- 
bestos in all sizes, from that of lamp wick to a rope of 
two and a half inches in diameter, which is rapidly su- 
perseding all other kinds of steam packing. This Com- 
pany are also the sole manufacturers of the genuine As- 
bestos Liquid Paints, which not only command the 
highest price of any paints in this country, but are also 
shipped abroad in large quantities. Their descriptive 
catalogue is full of interesting matter pertaining to the 
various uses of the wonderful mineral Asbestos. 

The Hollowware Cleaner Company, of Harvey, New 
Brunswick, are making an ingenious Cleaner for Lamp 
Chimneys, etc. It consists of a spear-shaped rubber bag 
mounted on a handle. It inflates with air after intro- 
duction within the chimney, and cleans every part thor- 
oughly and quickly. 

For Sale.— Patent of a simple and durable Plaiting 
Machine, making automatically and rapidly side space 
and box plaiting in all kinds of material. W. H. Bram- 
hall. 128 Chambers St., New York. 

Transits and Levels, second-hand, wanted. Send 
size, and name of maker, to Keuffel & Bsser, New York. 
Lightning Screw Plates and Labor-saving Tools, p. 380. 

The Czar Revolver, advertised in another column, is of- 
fered on very favorable terms; only $ 2.75, gold mounted. 

$300 cash for ent. pat. of Egg Beater. See illus. Sci. 
Amer., vol. xlii., page 115. 

Pure Grain Nickel, Rolled and Cast Anodes, Nickel 
Salts. Greene, Tweed & Co., 118 Chambers St., New York. 

For Sale.— 1 Engine Lathe, Fitchburg, 1l£ ft. x 15 in.; 
price, $?60. 1 Iron Planer, planes IK ft. x 34 in. x 30in.: 
price, $550. a ddress Concord Axle Co., Fisherville, N. H. 

Workshop Receipts.— A reliable Handbook for Manu- 
facturers and Mechanics. $2, mail free. Ornamental 
Penman and Sign writer's Pocketbook of Alphabets. 20 
cents. E. & F. N. Spon, 446 Broome St., New York. 

For Sale.— Patent on Ice Machines. W. J. Lyons, De- 
cherd, Tenn. 
Presses & Dies (fruit cans) AyarMach.Wks., Salem,N.J. 

Mailed free. Catalogue of Books for Engineers. The- 
oretical and Practical. E. & F. N. Spon, 446 feroome St., 
New York. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock, 80 to 88 Market St., Chicago, 111. 

Telegraphic, Electrical, and Telephone Supplies, Tele- 
graph Instruments, Electric Bells, Batteries, Magnets, 
Wires, Carbons, Zincs, and Electrical Materials of every 
description. Illustrated catalogue and price list, 72 
pages, free to any address. J. H. Bunnell & Co., 112 
Liberty St., N. Y. 

Wood Working Machinery of Improved Design, and 
Workmanship,, Cordesman, Egan & Co., Cincinnati, O. 

Abbe Bolt Forging Machines and Palmer Pover Ham- 
mers a specialty. S. C. Forsaith & Co., Manchester, N. H. 
Foot Lathes, Fret Saws,6c. 90 pp. E.Brown,Lowell,Mass. 

"How to Keep Boilers Clean," and other valuable in- 
formation for steam users and engineers. Book of 
sixty-four pages, published by Jas. E\ Hotchkiss, 84 
John St., New York; mailed free to any address. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMEincAiS. Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co., Publishers, New York. 

Punching Presses & Shears for Metal-workers, Power 
Drill Presses, all sizes. Power and Foot Lathes. Low 
Prices. Peerless Punch & Shear Co. ,115 S.Liberty St.,N.Y. 

Pure Oak Leather Belting. C. W. Amy & Son, Ma- 
nufacturers, Philadelphia. Correspondence solicited. 

The Best constructed low priced Engines are built by 
E« B. Roberts, 107 Liberty St., New York. Communicate. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 348. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

The New Lace Cutter saves cost on each side. Leather 
cut. Sample by mail, 50 cts. Greene, Tweed & Co., N. Y. 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mf rs., H. Lloyd, Son & Co., Pittsb'g, Pa. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh,Jr., & Bros., 531 Jefferson St., Philadelphia, Pa. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruitand other Can Tools. E. W. Bliss, Brooklyn, N. Y. 

Improved Skinner Portable Engines. Erie, Pa. 

Learn Telegraphy. Outfit complete, $4.50. Catalogue 
free. J. H. Bunnell & Co., 112 Liberty St., N. Y. 

List 27.— Description of 3,000 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaith & Co.,Manchester,Is .H., and N. Y.city. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 350. 
Safety Boilers. See Harrison Boiler Works adv., p. 349. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p.348. 




Ajax Metals for Locomotive Boxes, Journal Bearings, 
etc. Sold in ingots or castings. See adv., p. 365. 

The Sweetland Chuck. See illus. adv., p. 366. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles & Co. ,Riegelsville,N.J. 
Skinner's Chuck. Universal, and Eccentric. Seep. 365. 

For Machinists' Tools, see Whitcomb's adv., p. 366. 

Peerless Colors for Mortar. French, Richards & Co., 
410 Callowhill St., Philadelphia, Pa. 

The Twin Rotary Pump. See adv., p. 350. 

Millstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

50,000 Sawyers wanted. Your full address for Emer- 
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 
Telegraph, Telephone, Elec. Light Supplies. See p. 380. 

Gear Wheels for Models (list free); Experimental 
Work, etc. D. Gilbert & Son, 212 Chester St., Phila., Pa. 
Gould &Eberhardt , s Machinists' Tools. See adv., p. 382. 

Elevators, Freight and Passenger, Shafting, Pulleys 
and Hangers. L. S. Graves & Son, Rochester, N. Y. 
The Medart Pat. Wrought Rim Pulley. See adv., p. 382. 

For Heavy Punches, etc., see illustrated ad vertise- 
ment of Hilles & Jones, on page 381. 
Centrifugal Pumps, 100 to 35,000 gals, permin. Seep. 381. 

Pays well on small investment.— Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
home amusement. 116 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 
Barrel, Key, Hogshead, Stave Mach'y. See adv. p. 381. 

Sewing Machines and Gun Machinery in Variety. 
The Pratt & Whitney Co., Hartford, Conn. 

Portable Power Drills. See Stow Shaft adv., p. 380. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blini Machinery, Send for 
catalogue to Rowley & Hermance. Williamsport, Pa. 
Draughtsman's Sensitive Paper.T.H.McCollin,Phila.,Pa. 

The Porter- Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co. ,430 Washington Av.,Phila.P. 

See Bentel, Margedant & Co.'s adv., page 382. 

The only economical and practical Gas Engine in the 
market is the new "Otto" Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Rollstone Mac. Co.'s Wood Working Mach.' y ad. p. 382. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. See p. 381. Totten & Co., Pittsburg. 

Electric Lights.— Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch, Phil. 

4to40 H. P. Steam Engines. See adv. p. 382. 



HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with, the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inquirers.. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name tbe date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) G. D. wants to know what is meant by 
the term 10 lines, 16 lines, 17 lines, etc., used in connec- 
tion with watches and telescopes? A. A line is one- 
twelfth of an inch, and is usually employed in measur- 
ing the diameter of lenses, watch glasses, etc. 

(2) W. and D. ask: How will it be best 

for us to attach two engines of unequal size lo a 
counter shaft, each to have only its share of the load at 
varying strain, such as saw mill work? The engines 
are 7x10 and 8x12; each has its own boiler and will carry 
different pressures of steam— say 80 and 100 lb. steam 
pressure. A. All that is necessary in this case is to 
proportion the driven pulleys so that when the shaft to 
which they are attached revolves at its regular rate, 
the driven pulleys will have the same peripheral speed 
as their respective driving wheels whenrunningat their 
normal rate. 

(3) L. D. S., of 111., says: I have just put 

an iron force pump in a well, on a galvanized iron pipe. 
Was recommended to use the galvanized iron, so as to 
prevent the iron from rusting and giving a taste to the 
water. Now I am told by parties who appear to have 
some knowledge on the subject, that the galvanized 
iron is poisonous. Will you be kind enough to give 
your advice on the subject through the Scientific 
American? What kind of a stock or pipe would you 
attach to an iron force pump? A. The safest pipes are 
those of plain iron. Galvanized iron pipes should not 
be used for conducting drinking water, as the zinc dis- 
solves and the water containing it is poisonous. We 
have heretofore published accounts of fatal results from 
the use of such galvanized iron pipes in the vicinity of 
Boston, Mass. In the case of our correspondent per-r 
haps the length of his pump pipe is so small that bad 



results would not ensue, provided care is taken not to 
use the water that has been standing for any length of 
time in the pipe. 

(4) R. E. E. asks : How can a round stick, 
1 inch in diameter, 3 feet 7 inches long, be bent on a 
circle the diameter of which is 38 inches? We have 
tried to bend them of ash, but one-third breaks in 
bending. We want to make them of beec h and birch . 
Can you inform us how we may bend them without 
breaking? A. Submit the wood to the action of boiling 
water for twelve hours, then bend over a suitable form, 
and clamp in position until dry. 

(5) J. A. P. asks: 1. Is there any cheap 
mode of roughing iron or steel so as to make its surface 
resemble that of very fine emery paper? A. It may be 
done by etching, by first stippling the surface with wax 
or some other protective coating. A sand blast would 
probably be cheaper if the steel were required in any 
quantities. 2. In what way can I coat a metal rod with 
rubber? A. Dip it in a solution of rubber in bisulphide 
of carbon, or wrap with raw rubber, and vulcanize. You 
can also do it by coating the rod with cement and draw- 
ing over it rubber tubing. 

(6^ B. T. H. asks: Is the quantity or in- 
tensity current required to work a telegraph line with 
metallic circuit of 600 feet in length, with two instru- 
ments? A. It depends upon the resistance of the mag- 
nets of the instruments. If they are of low resistance 
use a quantity current. 

(7) W. W. asks: Does any action on the 

zinc in the gravity battery take place when the circuit 
is broken? A. Yes; there is more or less local action. 

(8) W. M. asks: Can you give a good 
receipt for a cement to glue cloth to wood ? I want to 
put a new cloth on my library table. A. See Cements, 
page 2510, Supplement No. 158. 

(9) J. W. J. writes: In preparing a Faure 
secondary battery, should the red lead be allowed to 
dry before the strips are rolled into a coil? A . No. 

(10) S. L. G. asks: 1. How many feet of 
pipe, twelve feet long and two inches inside diameter, 
will be required to obtain eight horse power, the water 
to be in the pipe and the pipes in the flame? A. If 
pipes are twelve feet long, you will require twenty-four 
pipes. 2. How thick should the pipes be to allow a 
margin of 50 per cent for safety? A. Ordinary lap- 
welded water and steam pipes are amply strong. 3. I 
want the pipes to be horizontal. Would bridges be ne- 
cessary to prevent sagging. A. If horizontal they should 
have a central support ; but placed horizontal the steam 
formed cannot readily escape, and if the heat is strong 
there will be risk of burning the pipes. 4. At what 
temperature does water boil in half an atmosphere? 
A. 180° Fahrenheit. 

(11) J. B. H. says: I have some plaster 
casts of jaws and teeth which I wish to duplicate. It 
is very difficult to do this in plaster. Is there not some 
elastic gelatine compound which will take the shape 
and pull off, which will answer as a matrix? A. Gela- 
tine moulds are prepared from glue and glycerine. Di- 
gest good glue overnight in just enough cold water to 
cover it, and dissolve this by aid of heat over a salt 
water bath in a quantity of concentrated glycerine 
equal to that of glue taken. • Continue the heating for 
half an hour, then pour into pattern. The outside of 
these moulds may be rendered n on -absorbent of water 
by dipping them in solution of one ounce bichromate 
of potash in one pint of water, and exposing for half 
an hour to strong sunlight. 

(12) D. R. writes: I heat my office with 
live steam from the boiler, and have to carry it some 
fifty feet or more in pipes overhead through a part of 
the mill where heat is not needed and where the air is 
very cold owing to the outside doors being more or 
less open all day, and I find the steam condenses a great 
deal in passing through this cold room. I want some- 
thing to cover them with that will prevent a consider- 
able of this condensing. I want something that I can 
mix up and put on myself. Would common clay, put 
in a wooden box, answer? A. Perfectly dry sand may 
be employed advantageously in the way you suggest. 
Coal ashes answer very well. 

(13) C. H. W. asks: What would be the 
effect of forcing a succession of charges, one at a time, 
into the cylinder of any of the different forms of ex- 
plosive engines (as the Otto gas engine or the Brayton 
oil vapor engine), and exploding each charge by itself 
and preventing any escape of the gases resulting from 
the explosion? 1. Would the pressure accumulate and 
prevent the explosion of the charge? A. The pressure 
would have little effect upon the explosibility of the 
charge under the circumstances. 2. Would the pressure 
increase and cause the gases resulting from the explo- 
sion to condense? A. The gases produced would con- 
dense. 

(14) J. K. writes: I send this day some 
specimens of ore. Please state in Scientific American 
what minerals they contain, if any, and whether, they 
are worth an assay, and also what minerals such look- 
ing stone indicates? A. A calcareous trap rock; con- 
tains no minerals of value. 

(15) T. and H. ask: Can you give me a 

receipt for a cement for securing rubber to cast , or 
malleable iron that will stick hard, also that can be 
washed In hot water without injury? A. Try the fol- 
lowing: Melt together in an iron pot equal parts of gutla 
percha and shellac. Apply hot. See other receipts on 
page 2510, Supplement, No. 158. 

(16) H. W. B. writes: In your issue of 
November 19, you give an article on poison. A friend 
and I, to decide a dispute, are anxious to ascertain the 
shortest time that twenty grains of cyanide of potassium 
will ki 1 a person in— that is to say, how soon he will 
be absolutely dead. A. Under ordinary circumstances 
insensibility and death would probably take place 
within ten minutes after the poison had been swal- 
lowed. The action of the poison is rarely delayed more 
than a few minutes. 

(17) R. M. says: In this week's Notes and 
Queries (No. 25), E. J. D. wants to know if hot water 
will kill the scale bug on his orchard trees. If he will 



get linseed oil (boiled) and paint it over the trunks 
and the larger limbs, and as much as convenient on the 
smaller branches, he will effectually kill this pest and 
do the tree much good besides. 

(18) E.M. says: Referring to your answer 

to E. M. (3), page 330, current volume (receipt for liquid 
shoe polish), it should read 1}4 lb. of shellac instead 
of ounces. I have tried it, and found that with this 
quantity (1^ lb.) of shellac it makes an excellent dress- 
ing for shoes, and looks well on iron if the latter is not 
liable to be too strongly heated. It will not stand 
freezing. 

(19) F. R. G. asks: 1. What is the size of 

the induction coils used in connection with the tele- 
phone? A. In the Blake transmitter the coil is about 
2}4 inches long, 1J4 inches diameter, with a % core, con- 
sisting of a bundle of fine wires. The primary wire 
consists of four layers of No. 24 wire. The spool is filled 
with No. 36 wire. 2. What sizes of wire are 
generally used? A. In the Edison transmitter the coil 
is much larger, being about 4>£ inches long, 1}4 inches 
diameter, with a 1}4 inch core of fine iron wires. The 
primary cons ists of four layers No. 18 wire, the secondary 
is of No. 34 or No. 36 wire. 

(20) A. G. asks: How is japanner's gold 
size prepared? A. One gallon of linseed oil is boiled 
in a capacious pot for two hours; eleven ounces each 
of dry red lead and litharge and five ounces of copperas 
is then gradually sifted in while the oil is kept hot and 
constantly stirred from the bottom up. When the oil 
has been boiling about three hours, and the driers are 
all in, add two pounds of gum anime, previously fused 
and mixed with three and a half pints of raw oil, and 
continue the heating and stirring for about five hours, or 
until it hangs in strings from the ladle yet drops in 
lumps. Let the contents of the pot cool down some- 
what, then mix it with three gallons of oil of turpen- 
tine (away from any flame or fire). This gold size ought 
to dry in fifteen minutes or less under favorable condi- 
tions. It improves by keeping when properly pre- 
pared. 

(21) W. H. H. asks: By what process are 
the plumes of pampas grass colored the various colors? 
A. The aniline or coal tar dyes are employed for this 
purpose. Use a hot dilute solution in water (or water 
and spirit) of the appropriate color. A bath of tannin 
in water before dyeing renders the substance more 
easily and perfectly colorable. For red or reddish 
shades an after-bath of chloride of tin is frequently 
employed to bring out the color. 

(22) S. H. asks: How much copper steam 
pipe surface is required to evaporate 2,400 pounds of 
saturated salt water per hour? A. About one thousand 
cubic feet of surface, with steam at 25 pounds pressure. 

(23) E. T. B. asks: What will remove the 
ink put on the page of a book bya rubber hand stamp 
four years ago? It is both blue and red, and is an 
aniline ink. I have tried sulphuric, nitric, muriatic, 
acetic, oxalic, tartaric, and citric acids, and they are no 
go. A. Try the following: Digest half a pint of water 
with three-quarters of a pound of fresh chloride of lime 
(bleaching powder) for several hours; then draw off 
the clear liquid and mix it with about one-fourth its 
volume of strong acetic acid. The solution can not be 
kept for any length of time. 

(24) J. S. W. asks: What kind of sizing 
will hold gold bronze on paper and bristol board so the 
bronze will not rub off? A. Bronzing gold size is 
japanner's gold size (see answer to A. G.), kept till very 
bright and tough from age, and then mixed with a little 
(about 10 per cent) of very old carriage varnish. 

(25) J. P. M. says: We draw our water 
supply for our boilers from the river, and the water has 
oils and acids mixed in it from the mills up stream. 
Can you suggest any way to obtain relief from the 
oil or the acids? A. You might draw your water into 
tanks, let it settle for a few hours after filling them 
tap twelve inches above the bottom of the tanks, letting 
the water pass slowly through a barrel filled with 
coarse and fine gravel and limestone or marble, the 
water passing in at the bottom and flowing out of the 
top of the filter. 

(26) F. M. writes: Will you please be good 

enough to decide the following question: Which has 
the most power: an engine 12x20, or an engine 12x24, 
steam 80 lb., other things being the same in both; the 
piston running the same number of feet per minute on 
each? A. The difference in useful power yielded by a 
12 inch by 24 inch, and that by a 12 inch by 20 inch 
steam engine, each making the same piston speed, using 
steam at the same initial temperature, pressure, and 
saturation, and expanding (including ports and clear- 
ances) in the same ratio, will not be perceptible in prac- 
tice. Experiments have been made that indicated a 
gain in short stroke engines, on account of less cylin- 
der condensation; but it is probable that only the most 
careful experiments, following great exactness in con- 
struction of ports, clearances, and cut-off, would make 
the gain perceptible in this case. 

(27) J. H. R. asks (1) how to change the 
specific gravity or degrees of density of sulphuric acid. 
For instance, I have sulphuric acid of 50°, how can I 
change it to acid of 66°? A. The only practical way to 
concentrate sulphuric acid is by evaporating off the ex- 
cess of water over a fire. Vessels of platinum and lead 
are used to hold the hot acid. Where small quantities 
of the acid are to be concentrated glass vessels may be 
employed. 2. Will the same hydrometer do for sul 
phuric as for nitric or muriatic acid? A. Yes. 3 
How is potash crystallized? A. Evaporate the aqueous 
solution to complete dryness over a water or sand bath ; 
then heat the mass to fusion in a clean iron pan over 
the fire, cover it securely, and let it cool slowly. 4. Will 
not wrought iron answer as well as cast iron for field 
magnets of a dynamo electric machine? A. Yes. 

(28) J. T. C. says: 1. I have tried to make 
the phosphorescent paint noticed in Supplement of 
January 18, 1879, but after repeated trials have had no 
success, and do not know to what to ascribe my failures. 
Can you give me any additional particulars? A. See 
Phosphorescent Substances, page 53, vol. xlv. 2. I have 
used strontium chloride instead of strontium carbonate. 
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Will that make any material difference? A. Strontium 
chloride is not suitable for the purpose; use the car- 
bonate. 

(29) A. S. P. writes: Please answer through 
Scientific American what is the best method of wash- 
ing white zinc paint, soap, or borax, or what? A. Use 
a moderately stiff brush, and a weak hot solution of 
sal-soda followed immediately by plenty of cold water. 

(30) E. E. M. asks: 1. Will you please 

give me a recipe for making a good indelible ink to be 
used with a pen? A. Dissolve asphaltum in any essen- 
tial oil and color with old printer's ink and a little 
lamp black. A little benzoie will give the ink greater 
fluidity, 2. Is osmium or any other metal infusible? 
If not, at what temperature does it fuse? A. Osmium 
can be fused by means of the oxyhydrogen blow pipe 
ct electric arc, but under such conditions the liquid 
volatilizes as rapidly as formed, so that it can hardly be 
said to liquefy. Osmium is the most refractory of metals. 
The point of liquefaction (or volatilization) has never 
been accurately determined. 3. What is its specific 
gravity? A. In the black pulverulent state its specific 
gravity is about 10; but when heated to the fusing 
point of rhodium it acquires a density of 31"4— at a still 
higher temperature it volatilizes. 4. Who was the dis- 
coverer of nitrogen and whence its name? A. N (ni- 
trogen) was discovered by Rutherford in 1772. The 
name was derived from niter, of which it is an essential 
constituent. 

(31) W. F. E. asks: What are the ingredi- 
ents required to make a good durable waterproof liquid 
stove polish. 1 have seen some such polish, and wish to 
know how it is made. I want a polish that will not burn 
off and give an offensive smell at the first, fire, and should 
a sample stove be out in a shower the polish ought to re- 
sist the action of the water. A. You can try the follow- 
ing: Purified black lead (graphite) reduced to a very fine 
powder, one pound; per chloride of iron, half an ounce. 
Moisten with just enough water to form a stiff paste, 
and mix intimately by trituration m a mortar, and gradu- 
ally add water sufficient to reduce the paste to a liquid. 
Shake before using. 

(32) W. C. B. asks: Can you furnish me 

with any process or formula for bleaching and deodor- 
izing dark or off colors of tallow and grease? A. The 
following treatment is recommended: Briskly agitate 
the fused grease with about three per cent of sulphuric 
acid and two per cent of a saturated aqueous solution of 
bisulphite of soda. Then run the mixture into a deep 
narrow cylindrical vessel, and agitate the whole violently 
by dry steam injected in small quantity at the bottom, 
for half an hour or more. Run off, let cool slowly, and 
while still fluid draw off the clear portion— without dis- 
turbing any sediment. Agitate again by injected steam 
with about twenty per cent of water and Jet stand to 
separate and harden. 

(33) E. S. R. asks: What is the preparation 
used for silver plating spoons and table ware, etc., and 
where can it be procured? A. See Electro-Silver De- 
posits, page 81, vol. xliv., and column of Business and 
Personal. 

(34) C. B. asks: Can you tell me where I 
can find practical information on gilding and electro- 
plating? A. You will find a comprehensive paper on 
the subject of electroplating and gilding in Scientific 
American Supplement, No. 310. 

(35) W. A. M. asks: How can I print in 
gold or silver letters on black cotton tape? A. Use 
printer's gold size with the type (see answer to other 
correspondent on this subject), and, when partly dry, 
dust the printed parts with gold bronze. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

L. W. D. P.— 1. The clay is quite impure, but if 
burned would probably make good soft brick. 2. Mar- 
molite, with a little calcite— no commercial value. 3. 
Schistose rock carrying a little copper carbonate.— S. 
M. C— They are crystals of quartz— not precious stones 
buS sometimes when very clear and well formed mar- 
ketable in small Jots.— J. R. E.— Syenitic rock bearing 
red hematite iron ore. 

(OFFICIAL.] 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of tlie United States were 
Granted in the Week Ending: 

November 15, 1881, 

AND EACH BEARING THAT DANTE. 

[Those marked (r) are reissued patents.] 

A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866. will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866 * but at increased cost, as the speci- 
fications not being printed, must be copied by band. 

Adding machine, P. C. Forrester 249,606 

A sh chute for buildings, G. A. Fisher 249,604 

Axle and axle box, P. K. Hughes. , 249,728 

Axle box, car, 3 . A . Bemis (r) 9,925 

Bails, die for forming, A. R. Byrkett 249,583 

Basin, lavatory. C. E. .Robinson . . 249,549 

Battery. See Galvanic battery. Voltaic battery. 

Bedstead, E. M. Brown .... 249.454 

Bedstead frame, C. E. Ramus 249,481 

Bench dog. C. P. Whitman 249.563 

Bicycle. F. W. Bacon 249,447 

Billiard table, W, G. Morse , 249.5*1 

Boat, J Dean 249,461 

Boiler. See Steam boiler. 

Boiler pedestal, G. Beck 249,722 

Boiler tube joint, J. A. Reed 249,546 



Boot and shoe sole burnishing machine, C. H. 
Trask 

Boot and shoe sole pricking machine. J. E. Wiggin 

Boot and shoe upper protector. Glazier & Tayte.. 

Boots and shoes, manufacture of, M. M. Hally — 

Bottle, pepper, H. J„ W hite 

Box. See Fruit and berry box. 

Boxes, slate frames, etc., bent corner for, C. J. 
Higgins 

Bracket. See Dental bracket. 

Brake. See Car brake. 

Buckets and other vessels, cover for sap, C, D. 
Reynolds 

Buckle, Drury & Van Camp 

Buckle and loop, harness, M. W. Lynch 

Buckle, breeching, F. E. Droll 

Buggy top, S. N. Lennon 

Buildings, construct ion of, J. 15. Love 

Burner. See Vapor burner. 

Butter package, E. Hay ward 

Button or stud, N. Nelson (r) 

Button, sleeve, C. M. Underwood 

Buttons, apparatus for trimming the circumfer- 
ential edges of, Kennedy & Diss. 

Calculator, mechanical, G. F. Houck 

Can. See Shipping can. 

Can jacket, C. Riessner , 

Cant hook, A. Sanf ord 

Car brake, B. Cade.. 

Car brake, Sampson & Schoonover 

Car coupling, S. A. V. Hartwell . , 

Car coupling, J. B. & H. H. McCartney 

Car coupling. Phillips & Cox 

Car coupling, J. W. Thomason 

Car coupling, G. W. Whittington — . . 

Car coupling, automatic, M. R. Hubbell 

Car ventilation, passenger, T. P. Kinsey 

Carriage, baby. J. L. Finn 249,512, 

Carriage spring, G. B. Saladee 

Carriage steps, forming, VV. W. Knowles (r) 

Carriage top, child's, J. A . Crandall 

Carrier. See Trace carrier. 

Cartridge loading implement, F. G. Farnham 

Chair. See Swinging cbair. 

Chandelier, extension, J. T. Bruen 

Check hook, C. B. Payne (r) 

Churn, A . P. Frederick 

Cigar and pipe lighter. C. A. Haskins 

Cigarette machine, C. Boyce 

Clamp. See Door and sash clamp. Sash cord 
clamp. 

Cleaner. See Knife cleaner. 

Cloak, 1. Lojda 

Clock, calendar, B. B. Lewis 

Clock, electric. C. E. Trask 

Clothes drier, Ellis & Pierce 

Clutch for converting motion, J. W . Ross 

Coffee mill, J. Deubel 

Coffee pot, R. S. Wilson 

Coke furnace and apparatus connected therewith, 
R. Thomas 

Compressible cast metal pipe, J. A. Reed , 

Cop winder, C. F. Ritchel 

Corset, J. Hilborn 

Corset stay, C. A. Williamson 

Cot, folding. C. L. Ames 

Coupling. See Car coupling. Thill coupling. 

Crank handle, C. T. Wright 

Crate. See Poultry crate. 

Cultivator, E. L. Walker 

Cut-off mechanism, M. Jacker 

Cutter. See Vegetable and plant cutter. 

Cylindrical power, automatic, T. E. Hutchinson., 

Damper, stovepipe, J. H. Goodf ellow 

Dead centers, device for overcoming, M. S.Weller 

Dental bracket, J. D. Clark 

Diamond cutting machine, A. Hessels 

Diamonds in metallic plates for stone saws, secur- 
ing, Lucas & Keys 

Digger. See Potato digger. 

Direct acting engine, A. H. Wagner 

Door and sash clamp, A. W. Ale 

Draught regulator, W hite & Corn well 

Drier. See Clothes drier. Feed drier. 

Dropper „ See Seed and fertilizer dropper. 

Dye wood, etc., apparatus for drying spent, II. C. 
F. Stormer 

Eaves trough hanger, N. H. Long 

Electric circuits, switch board for, F. Blake 

Electric light, C. E. Ball 

Electric machine, dynamo, C. P. Jtirgensen 

Electric machine, dynamo, JbWon Hefner- Alte- 
neck 

Electric machine, dynamo, A. Wirsching ,.. 

Electric pad. J. L. Rowe 

Electric wires, metallic lock clip for joining, Shaw 
& Pumphrey 

Elevator. See Sawdust elevator. 

Engine. See Direct acting engine. Rotary en- 
gine. Steam engine. Traction engine. 

Evaporator. See Fruit evaporator. 

Explosive compound, T. Varney 

Explosive compound, C. W. Volney 

Eyeglass spring, G. W. Phenix 

Eyelet, A. Delkescamp ... 

Faucet, self-closing, Boyle & Huber 

Feed drier, E. Roat 

Fence, T. G.Brooks 

Fence, barbed, D. Hepp 

Fence wire stretcher, E. M. Crandal (r) 

File, bil 1 , C. M. Tyler 

Firearm, breech-loading, D. B. Duncan 

Fire extinguisher, automatic, F. Grinnell 

Fish dressing machine, M.J. Palson 

Flour, manufacturing, M. Harmon 

Fluids, apparatus for separating, G. De Laval. 

Flushing valve, D. Thompson, 

Frame. See Bedstead frame. 

Fruit and berry box. C. W. Weston 

Fruit evaporator, H. C. Grover ' 

Fruit picker, H. M. Crider. 

Fume arrester, J. V. Woodhouse 

Furnace. See Coke furnace. 

Furnaces, preparing, indurating, and solidifying 
calcareous lining materials for, J. Reese 

Galvanic battery, A . C. Harris 

Garbage receptacle, V. Borst 

Gas scrubber, hot, C. W. Isbell 

Generator. See Vinegar generator. 

Grain binder. L. Miller 

Grain binders, bundle compressor for, L. Miller. . 

Grain meter, H. Gerred 

Gymnasiums, spring board for, F. Medart 

Hame, J. B. Law 

Handle. See Crank handle. 

11 anger. See Eaves trough hanger. 

Harness, overcheck attachment for. F. L. Jones.. 

Harness pad plate, J. Thomas 

Harvester binder. S. D. Locke 

Harvester binders, tension device for, L. Miller. . 

Hasp lock, J. E. Young 

Hat and coat rack, J. R. Palmenberg 



249,698 
249,713 
249,610 
249,467 
249,562 



249,468 



249,673 
249,510 
249,647 
249,597 
249,535 
249,645 

249,619 

9,931 

249,559 

249.635 
249,621 

249,674 
249,682 
249,584 
249,486 
249.616 
249,653 
249,667 
249,695 
249.712 
249.626 
249,533 
249,513 
249,680 
9,929 
249,592 

249,464 

249,500 
9.932 
249.515 
249,520 
249,452 



249,537 
249.536 
249.699 
249.511 
249,485 
249,507 
249,565 

249,694 
249,547 
249,484 
249.524 
249,564 
249,444 

249,720 

249.702 
249.630 

249,629 
249,516 
249,492 
249,587 
249,523 

249,646 

249.491 
249,568 
249,711 



249.688 
249,539 
249.574 
249,496 
249,634 

249,495 

249,716 
249,550 

249,684 



249,701 
249,490 
249,666 I 
249,593 
249,579 ; 
249,677 
249,453 
249,522 i 
9,926 I 
249,700 
249,598 
249,466 
249,663 
249,725 ; 
249.731 : 
249,696 '■ 

249,561 I 
249,613 | 
249.460 
249,719 



249,548 
249,614 
249,576 
249,528 

249,656 
249,657 
249,609 
249,475 
249,641 



249.633 
249,693 
249.472 



249,655 
249,566 
249,480 



Hay press, L. B. Lathrop 

Head covering. R. Gray (r) 

Hides and skins, puring, W. Maynard 

Hinge for school furniture, C. M. Hughes 

Holder. See Sponge holder. 
Hook. See Cant hooK 

Horseshoe, J. D. Billings 

Hub for vehicles, metallic, E. P. Newman 

Inhaler, medicinal, J. W. Snyder 

Jack. See Railway jack. Wagon jack. 

Jack for metal lasts, S. Mawhinny 

Jigger or potter's wheel, J. Cook 

Joint. See Boiler tube joint. Pipe joint. 

Journal and box, W. H. Foye. 

Knife cleaner. E. Ferguson 

Ladder, step. J. G. Moomy 

Lamp, carriage, O. W. Swift 

Lamp, electric, P. Jahlochkoff (r) 

Lamp, electric light, H. F. Joel 

Lamp, hollow stem, D. C. Ripley 

Lamps, apparatus for suspending, raising, and 

lowering electric, J. F. Behn 

Leather stuffing machine, F. Car] 

Light. See Electric light. 

Lightning rod, H. W. Spang (r) 

Liquids, package for holding and transporting, H. 

Mattullath 

Lock. See Hasp lock. Nut lock. Seal lock. 
Looms, back standard for gauze weaving, J. Latus 

Lubricator, W. P. Phillips 

Mail bag fastener, Strong & Burnstine 

Mains, machine for tapping, D. T. Hubbell 

Malting apparatus, grain, W. Andrew 

Mattress, woven wire, T. T. Pfosser 

Meter. See Grain meter. 

Milk and cheese vat, A. H. Snyder 

Mill. See Coffee mill. Rolling mill. Stamp mill. 

Windmill. 
Millstones, feeder and separator for, J. Hutchison 

Mitering machine, T. E. King 

Motor. See Steam motor. 

Musical instruments, device for mechanically 

operating, C. C. Reynolds 

Necktie fastener, S. Hayen, Aine 

Nipples while being threaded, device for holding, 

C. Copman 

Nut lock, H. Berlin 

Oil, separating water and gas from, E. P. Shetter. 

Optometer. A. L. Smith.. 

Overshoe, A. S. Hubbard 249,623 to 

Overshoe. 1. Piles , 

Packets of powdered materials, etc., for sale, ap - 

paratus for making up, G. Pritchard 

Packing for stuffing boxes, G. Van Wagenen 

Pad. See Electric pad. 

Pantaloons, J. Tl . Douglass 

Parer, corer, and slicer, apple, J. Clark 

Parer, potato, J. E. Hoft 

Passenger register, G. D. Paul 

Picker. See Fruit picker. 

Pipe. See Compressible cast metal pipe. 

Pipe joint, O. Jj. W. Dietz ... 

Plane, edge, C. A. Kilpatrick 

Plow, J. 3, Holland 

Plow, sulky, E. M. Carroll 

Plow, wheeled, G. T. Drake 

Plows, welding steel points to cast iron, J. Griffith 

Pool table, P. Ryan 

Pot. See Coffee pot. 

Potato digger, S. B. Parker 

Potato peeler, IT. Law (r) 

Poultry crate, T. L. Blanf ord 

Powder. See Tooth Powder. 

Power. See Cylindrical power. 

Press. See Hay press. 

Pressure relief apparatus, automatic, W. Woerle. 

Printing press sheet delivering apparatus, C. B. 

Cottrell 

Protector. See Boot and shoe upper protector. 
Pulleys, etc., process of and machine for cover- 
ing, W. Howard 

Pulverizing machine, W. H. Thompson 

Pump, L. Bouvier , 

Pump, J. E. Maynadier 

Pump, double acting force, H. P. Minot 

Pump, force, E. Ericson 

Pump or exhausting apparatus, S. L. Fox 

Pumps, stop valve for house, J. E. Boyle 

Pyroxiline, etc., drying apparatus for treating, J. 

B. Edson , 

Rack. See Flat and coat rack. 

Railway crossing, F. C. Weir 249,705, 

Railway frog, J. A. & A. H. Howland 

Railway frog, F. C. Weir 

Railway jack, Shoudy & Licher 

Railway signal, J . L. Poalk 

Railway switch, L. C. Weldin 

Railway switches, head chair for, W. A. Cooper.. 

Railway tie, J. Clark 

Railway wrecking frog, J. L. Owens 

Railways, snow excavator for, W. Choate 

Refrigerating barrel, Lenz & Sauer 

Refrigerator, G. R. Wight 

Register. See Passenger register. 
Regulator. See Draught regulator. 

Rein supporter for harness, J. Jaeger 

Revolver, W. Mason 

Rolling mill. D. B. Oliver 

Rotary engine, D . O . Holman 

Rowing, apparatus for practice, J. R. Lomas 

Rubber transfer sheets, frame for stretching, G. 

W.Seitz 

Rudders to vessels, attaching, Watson &Durell.. 

Sash cord clamp, C. J. Scheelky 

Sash cord guide. A. Millar 

Saw guide, G.H. Zschech 

Saw set, E. Larson... 

Sawdust elevator, Mclnty re & Parish 

Scale, W. W. Reynolds 

Seal lock, H. Clarke 

Seat. See Theater, etc., seat. 

Seed and fertilizer dropper, combined, Brill & 

Emory 

Seed, preparing cotton, T. Taylor 

Sewing machine, T. A. MacauJay 

Sewing machine, M. Schwalbach (r) 

Sewing machine, Steward & Dimond 

Sewing machine, W. W. Wells 

Sewing machine cabinet, D. H. Coles 

Sewing machine ruffling attachment, J. S. Baker. 

Shipping can, safety, M. F. Bell... 

Shirt, J. Sample, Jr 

Shoe, waterproof, M. R. Bissell .... 

Sifter, coal and ash, J . Bullock 

Signal. See Railway signal. 

Sirup dasher, automatic, R. Robinson 

Skate, W. A. Sutton 

Skate, roller, W. A. Sutton 

Soap, machine for shaping, O'Keeffe & Robertson 
Soap, manufacture of, De La Vega & D'Oliveria. . 

Soap, soft, T. W.Nichols 

Spark arrester, D. Wiser 



249,640 

9.928 

249,540 

249,627 



249,573 
249,660 
249,553 

249.651 
249,458 

249,607 
249,465 
249,476 
249,690 
9,935 
249,632 
249,676 

249.449 
249,455 

9,934 

249.650 

249.470 
249.543 
249,689 
249,526 
249.570 
249,545 

249,686 



249.628 
249,638 



249,482 

249,618 

249,504 
249,572 

249,487 
249,685 
249,625 
249,668 



249,544 
249,560 

249,596 
249.456 
249,726 
249,542 



249.594 
249.637 
249,727 
249,501 
249,509 
249.518 
249,679 

249.664 

9,930 

249,498 



249,718 
249,505 



249,525 
249,489 
249,499 
249,652 
249,658 
249,603 
249.514 
249,578 

249,600 

249,707 
249,469 
249.708 
249 488 
249,669 
249,710 
249.723 
249.503 
249,479 
249,586 
249.642 
249,714 



249,631 
249,649 
249,662 
249,620 
249,644 

249,552 
249,704 
249,729 
249,654 
249,721 
249,639 
249.474 
249,483 
249,457 



249,580 
249,691 
249,648 
9,933 
249,554 
249,709 
249,590 
249,571 
249.450 
249,681 
249,497 
249,582 

249,678 
249,555 
249,556 
249,532 
249,506 
249,478 
249,717 



Sponge holder for slate pencils, Coles & Luck- 

I hurst 249,583 

, Spoon and ladle, L. P. Cottle 249,459 

j Spring. See Carriage spring. Eyeglass spring. 

j Stamp mill. F. L. Presten 249.672 

! Stand. See Switch stand. Wash stand. 

; Steam boiler, N. W. Pratt 249,670, 249,671 

■ Steam boiler, portable, G. Selden 249,683 

Steam boiler, sectional, L. W. Chadwick 249,585 

Steam engine, compound, Babcock, Wilcox & 

Pratt 249.446 

Steam engine, duplex, G. Aab 249,567 

Steam engine lubricators, equalizing trap for, G« 

H.Edgerly(r) 9,927 

Steam motor, So W. Hudson 249,527 

Steam or heating air, apparatus for superheating, 

S. N. Carvalho 249.502 

Steering wheels, friction lock for, S. B. Greasen.. 249,517 

Stocking supporter, J. L. Moore 249,659 

Stove, cooking, J. M. Killin 249,636 

Stove grate, J. Ringen 249,675 

Stove, heating, M. C. Hawley 249,617 

Stove urn, 11. M. Ryder 249.551 

Strainer for liquid vessels, H. C. Alden 249,494 

Supporter. See Rein supporter. Stocking sup- 
porter. 

Swinging chair, P. Johnson 249,530 

Switch. See Railway switch. 

Switch stand, b\ C. Weir 249,706 

Table. See Billiard table. Pool table. 

Tank valve, J. E. Boyle 249.577 

Telephone, D. H. Fitch 249,605 

Telephone circuits, switch board for, G. L. An- 
ders .... 249,445 

Telephone system, W. J. Green 249,611 

Theater, etc., seat, E. F. Underhill 249 558 

Thill coupling, 1. R. Dunning 249,599 

Tie. See Railway tie. 

Tire tightener, T. Dillon 249,595 

Tobacco, apparatus lor resweating, J. W. Cooke.. 249.591 

Tool handle attachment, J. L. Coleman . Jr 249 588 

Tooth, artificial, J. O. Flower 249,724 

Tooth powder, W. Doepp 249,462 

Toy suspension bridge, W. W. Barnes 249,448 

Toy trundle, H. T. Hembold 249,521 

Trace carrier, J. Thomas 249.692 

Traction engine, B. S. Benson 249,451 

Trestle and scaffold, J. M. Downs 249,508 

Tricycles, speed attachment for, Howard & Stall. 249,622 
Valve. See Flushing valve. Tank valve. 

Valve, F. Grinnell 249,612 

Valve and valve seat, combined, L. W. Truesdell. 249,557 

Valve gear, steam engine, J. H. Eickershoff. . . 249,602 

Vapor burner, M. Mahony 249,473 

Vat. See Milk and cheese vat. 

Vegetable and plant cutter and harvester, R.T. 

Pettebone 249.665 

Vehicle gear, G. G- Buckland 249 581 

Vehicle, two-wheeled, C. Thomas - 249.730 

j Vessels, self -leveling furniture for, W. D. F. 

j Jarvis 249.529 

j Vinegar generator, Oeters & Stute 249,661 

! Voltaic battery, A . C. Harris .... 249.615 

] Wagon bed, B. P. Joiner 249,531 

I Wagon jack, C. C. Farmer 249,463 

; Wagon running gear, J. W. Harris 249,519 

I Wagon, side bar, C. D. Le Grand t 249,471 

I Wagon, spring board, Stearns & Bidwell 249. 687 

i Wash stand, commode, W. T. Egbert 249,601 

: Washing machine, H. Anderson 249.569 

; Washing machine, L. A. Blake 249^575 

! Washing machine, J . F. Lippincott — 249,643 

! Water filter, rain, N. H. Long 249,538 

i Water filtering and cooling apparatus, R. H. 

I Franklin 249,608 

j Wheel. See Wind wheel. 

j Wind wheel, S. W. Walker 249,703 

Windmill, C. F. Willner 249.715 

Window, J. Thompson 249,697 

Wire barbing machine, D. G. Wells 249,493 

Wrench, A.Nelson 249,477 

DESIGNS. 

Carpet, 0. Magee 12,572 

i Umbrella or parasol cover, W. A. Drown.. ..12,569, 12,570 
1 Wall paper, E. Leissner 12,571 

Watch case, H. Untermeyer 12,573^ 12,574 

TKADE MARKS. 

Agricultural implements and machines, certain, 

Collins Company 8,832 

Bags, D. W. Manwaring , 8,856 

Beer, bottled, American Beer and Ale Bottling 

Company 8,827 

Bitters, J. E. RiDout 8,842 

Blacksmiths' and machinists' tools, all kinds of, 

Wiley & Russell Manufacturing Company 8,845 

Cambrics, R. D. Wood & Sons 8,861 

Canned goods, certain. J. H. W. Huckins & Co 8.838 

Clothing, boys', A. Shuman & Co 8,844 

Cotton goods, A. McLean 8,857 

Cotton piece goods, Amoskeag Manufacturing Coni- 

..8,846, 8,847 



: Cotton piece goods, Langdon Manufacturing Com- 

! pany 8.855 

■ Drygoods, fancy. E. Flaxland 8,853 

Earth working tools, certain. Collins Company 8,833 

I Edge tools, certain. Collins Company 8,829 to 8.831 

I Linen fabrics, G. Riggs , 8,843 

I M eats and hams, cured, W. G. Bell & Co 8,828 

'- Medical compound for diseases of the skin, W. 

! Mulchahey 8,866 

| Medicinal preparations, R. H. Higgins & Co 8.837 

I Pencils and rubber erasers, G. Schwanhiiusser 8,858 

I Pencils and rubber erasers, drawing lead, G.Schwan- 

1 hiiusser 8.860 

: Pencils, drawing lead, G. Schwanhausser 8,859 

Pencils, lead, E. Faber 8,836 

Quicksilver flasks. Quicksilver Mining Company 8,841 

Razors, knives, and scissors, W. Brokhahne. .8,848 to 8,851 

Saws, H. Disston & Sons 8,862 to 8.865 

Shirts, collars and cuffs. J. McDonald, Jr 8,840* 

Stationery, E. Faber 8,835 

Stove, certain kind of, Magee Furnace Company.... 8,839 

Studs, shirt, Horton, Angell & Co 8,854 

Tobacco pouches. India-rubber, G. Coles 8,852 



NEW BOOKS AND PUBLICATIONS. 

Little Folks' Everyday Book. Edited by 
Amanda B. Harris. Boston: D. Lothrop 
& Co. Price $1.00. 

This little volume, prepared upon the plan of the birth- 
day books which are so popular nowadays, is destined 
to win merit and good favor wherever it goes. It con- 
tains a picture, a verse, and a blank for every day of 
the year, together with twelve full page pictures in 
colqr, representing the various months of the year, de- 
signed by G. F. Barnes. 



> 1881 SCIENTIFIC AMERICIAN, INC 
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The above picture gives & j&. 

but a faint idea of this beanti- '* •*» 

ful weapon, except in size. It is 
the exact size and shape of the 
ZAR. It is made ot the finest material 
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_ ositive Stop fluted cylinder (using 

rifle cartridge), and LXTRA LOMi BAKKEL. The 
Barrel ls4X times as long as the Cylinder. 

and is rifled as carefully and finely as a Creedniuor Rifle. 
It has botu front and bear sights, the front shdit being 
Shaped like the famous "California Knife -'Blade 
Sight," the finest muzzle sight made. The CZaIJ will kilt, farther 
than an ordinary Revolver will iihoot; it wiU bring downa squirrel from 
out of the tallest tree. The Czar has a similar shaped stock to the Smith 
& Wesson 38 calibre, which gives the finest" grip "obtainable. 'I he J 
stock is hard rubber, fi.iely engraved. The frame and barrel ore nickel I 
silver plated, and the cylinder and base-pin are heavily Gold Plated. It ' 
is engraved exquisitely throughout, the work on the frame being so fine 
as to resemble Frosted Silver. The effect of the gold and nickel plate 
and the dark engraved rubber stock is beautiful beyond description 
The Czarisineveryrespeetoneof the most superb Revolvers that has ever 
been made; and there is not a gold-mounted Revolver in the market for $10 
that will iu many wayscomparc with it. We guarantee it equal to si. Colt or 
Smith «fe Wesson in WORKMANSHIP, MATERIAL, AND ACTION. They 
are made after the Imperial JR,ussia;i Model ascarried by the Russian Offices. We will 
explain why we offer the Czar at such alow price, and how we are able to. In the first place, 
while we have sold nearly 100,000 Czar Revolvers, it is doubtful if we have made any profit 
whatever on them , so near do they cost to the selling price ■, hut it has been an invaluable, adver- 
tisement : tor our house. We must sell a great many revolvers to pav for an advertisement like 
this, but every one who buys a Czar will speak well of onr firm and perhans favor us with their, 
future custom. To make friendly customers is of more consequence to us 
than the profit on one revolver, and secondly, we manufacture the Czar in such! 
immense quantities < 10,000 at a time) thatit doesn't cost us over one thikd what it would 
it made in such small lots such as higher priced revolvers are mnrts In. *▼ $/V *X 

If you feel any doubt that the Cz;ir Revolver is up to our representation then we will prove it to you ^b Wa "^ 
without any nstc on your part, for this id not a deceptive advertisement, and we are willing ihat our goods Oj^.O n ** 
should sell themselves. T \Pt 

K you wish to purchase a Czar Revolver, and dislike to send the money in advance, then de- ^P ^x^' 
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posit it with your express agent and get him to write us, gunran' 



nig to return the Revolver to us within tbvree 

" is when received, and we will forward the Re- 

the purchaser will have to pay the return 

i,~r--™ • -• •- -- — r>- J box of cartridges which we give free when th.. _._ 

We offer to send them C O. i). simply to prove beyond doubt that we claim no more 



days, if not taken, free of expense to us and in as good condition as when received, and we will forward'thYRe- 
volver 0. 0.D. ; cash orders will be filled before those sent C.0. 1>. , and J ' ' ' ' ' " 






charges on the money, which are often heavy, and be will not get the box of cartridges which we give free when the Re- *hfib 
volvec 'is paid for in advance. We offer to send them C O. I), simply to prove beyond doubt that we claim no more 4b *i 
than the Revolver itselt will back up. Outof ten thousand sent C. O D. ,nOtOIieWOUld COme back, bUt theeXtm trOU- 



ble to us of a package sent C. O. D. is very great, and we try to make it an object to send cash in advance. If the Revol- 
vers not as represented, we will refund the money every time. Remit by registered letter, Tost Ofiice money order, 
— ■"--- — - T --.-.- . . „..„ ..„,, _„j — ..,,-„ t> — '-^r and deliver it to von. 

nted, 



or bank drait, or send your money byyour express agent, who will call and get the Revolver and deliver it to you 
IF% PIPCC C^Z^JR, RhlVOl^Vtell, rubber stock, f ulfnickel silver plate, GOLD MourU 



lltlUESv »a.7'5;" with ivory stock, 83!7G;withpeaflKt6ckr»4.GbT^"0ft receipt of" Cash trnTh? 



Portfer,\vegive*REEabox of cartridges with each Revolver. The cartridges will riot" be given 
free when the Revolver is sent C.O.I). Uses regular metallic cartridges, sold everywhere. Or we willsend the Czar 
Revolver by iikgirtkred mail. prepaid,for25centsextra, without the cartridges, as they cannot be sent by mail; the 
carl ridges can be bought every where; when sent by mail, en shin full must come with the order, as we cannot send 
C. 0. D. by mad. We wull furnish, for FIFTY CENTS EXTRA, an extra cylinder ; one can then have 14 shots ready 
for use; the cylinders can be changed in an instant, rbr OS E JXJLLAK EXTRA, an extra barrel, 8 inches long, ele- 
gantly rilled, for target shooting. The barrels can be changed in a few seconds, and with an 8-inch barrel the CZAR 
m almost as gam! asaR-f/.e. For TWO DOLLARS EXTRA we furnish the 8-inch h arret and skeleton stools 
whiriusiustantlya;idFiiijaTattachedtot!ieRevolver,andmakesagood Target Rifle. It will shoot accurately iOO 
'j>' ax ^\w- i L ie ,Pi ( ^ r X J?€^9 n(:i p 3 ec t s cartridges without removing the cylinder; cylinder revolves when hammer is raised. __ 

THE PrtOOF OFTHb PUDDING IS ALWAYS IN THE EATING. W r e have received over a thousand letters from parties' 
who have sent lor a Czar Revolver, thanking us for the bargain we have given them. We will print a few of them as they will 
bear us out iu our statemeut thatthe Czar is the biggest bargain ever offered, and fully equal, if not better than represented. 
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The Czar mnre than realizes my expectation. It is a beauty, and, 
letter than ail, it surprises all who (tee its aceuraey in skootimu 
Yesterday, I saw a swallow settle nn a ra-k about 40 or 50 yard* 
away, o.-id thought I won Id try him. The first time the build struck 
§un aboue kirn. He settled at/ainin another place among some moss, 
the same distance, and I killed him. I mention this (o show its won- 
derful accuracy. I think I should Wee the 8-inch barrel for target 
shoottiuf. I am., sirs, very rttprctfulO/. 

. LEROY C. EMEiiV, Principal Uiph Schorl. Milhrid(fo, Me. 

/ received the two Revolvers sent to me. from your hnuse. For 
beauty, form, finish, and grandeur, then surpass any Revolver thai I 
ever saw. It would sell for $ 10. Very rex pect fully yours, 

TIIEO. CANFIELD. Hastings, Tfeb. 



The Czar Revolver you mailed June 2 to my address Irece> 
June 4, in good condition. Permit me to say (to your honor as a firm ) 
it in more than you represented it to be. It will throw a ball through 
an inch pine board SO rods distant, or 105 yards. 

L. PALMKKLEE. Uf>mco, Mich. 
I received the Revolver y»u sent me, and lam much pleased with it; 
it is the boss one for such a low price. It is actually worth $10. 

Yours rruly, F. M. PRUNEIi, Sioux Fulls, D. T. 

Thave received the Czar; well pleased. It is all you claim Jar it, 

and in my estimation equal to any of the 810 Revolvers in the 

market. You will probably receive more orders from this place in a 

few days. Yours truly, 

J. W. KENNEDY. Sodoras, 111 
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The Czar 
Revolver 
that you 

sent me 7 find is worth twice the~* ~Z^£f Sf ' & tc ° 

money. It is elegant, very accurate, and a^ — ~?ZJ% 'a" " 
strong shooter, I could have sold it for $H. In my 
first trial with it, 1 made Chi points cut of a possible 70, 
25 yards distance. Yours truly, 

L. NOOGEIIATH, New Orleans, 

Enclosed find S3 P. O. order. Send to my address one Czar 

Revolver. The one I got of yoa last week I sold for $5. It is the 

handsomest weapon for the money I ever saw, and i'g wll worth 

double the price paid. Yours, <be. t C. W. YALE, Norwalk, Ohiu. 



Address G. W. Turner & Ross, Manuf rs and Importers of Firearms, 16 & 17 Dock Square, Boston, Mass. 



THTg-HltEWHISTtE" A NOVELTY I 




SPORTSMEN, 

BICYCLISTS, 
HALF SIZE. POLICE, Etc., 

ATTENTION ! This "Whistle is an exact imitation 
of a 50 cal. centre fire cartridge; in fact, it is made from a 
fiOcal. shell, with a bright nickel bullet for a mouth-piece, 
and swivel-ring for attaching to chain or key-ring. It is 
very highly finished and beautifully and attractively made, 
anditisthe Loudest, Shrillest, and most pene- 
trating: Whistle we know of. Made by the ceieorated 
Bridgeport Gun Implement Co. Every one is warranted 
perfect in every respect- Sent hy mi\i\,_prepa id, to a ny ad- 
dress, on receipt of ONLY »5 CENTS, in silver or 
stamps. It is a great curiosity and very cheap at price 
named. An acceptable present to any gentleman. Address, 

G. W.TURNER & ROSS, Dock S'auare. Boston, Mass, 





ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taininarthe invention described in Letters Patent, issued to Eli W. Blake. June 15th. 1858, togeth- 
er with New and Valuable Improvements, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARltEL FOUNDRY AND MACHINE CD.. Maimfrs.. Ansonia, Conn. 
OOPELAND & BACON, Agents, New York. 
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THE STEAM PUMPS MADE BY 

VALLEY MA CHLNE CO., 

EASTHAMPTON, MASS., 

Are the best in the world for Boiler Feeding 
and other purposes. 



HELIOGRAPHIC 
BLUE PROCESS PAPER. 

ALl, SIZES. 

KEDFFEL & ESSEK, NEW YORK. 



ETIIBJtr' D)D)M?W tile and clay retorts all shap es. 
'flHL oWiy\r^BORGNER^ O'BRIEN.^ 



PJSTiiL raflMlr^BORGNER^ O'BRIEN.^ 

23 S^ ST, ABOVE RACE, PHILADELPHIA. 



SPECIAL MACHINERY^ TOOLS, EXPERIMENTAL 

Work, etc. S. Mf HENRY, 927 Filbert St., Philadelphia, 
Pa. Fine work solicited. 

BEAT r rV 5 S Organs, zl stops, IU ser reeds, only $90. 
m^^mmnw Pianos $125 up. Rare Holidav induce- 
ments ready. Write or call on Beatty, Washington, N. J 

SHEPARD'S CELEBRATED 
$80 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, Man- 
drels. Twist Drills, Dogs, Calipers.'* Sii n 
Light " JtJiis Machines, etc. Send 
for catalogue of outfits for amateurs or 
artisans. Address 

H. L. SIIEPARD A: CO.. 
341 & 343 West Front St.,Ci ncin nati, O. 



Copyrighted 1881, by L. LUM SMITH. All righlsreserved. 

LEXICONIG ORTHOGRAPHY. 

The Great Literary Prize Contest. 

Appropriately Dedicated, By U. Lum Smith, 
with Mrs. Jas. A. Garfield's Express Permis- 
sion, to the Memory of Our Late Illustrious 
President. 



OPEN TO 
ALL. 



GARFIELD 




SECOND HAND ENGINES & BOILERS 

FOB SAUE CHEAP. 
YOUNG «fc LOCKE, TITUSVIULE, PENN. 



pi APIfCMITUQ an(i Carriage Makers should 
DLHUI\Olfll I BiQ send for a free specimen copy 
of "The Blacksmith and Wheelwright," a thoroughly 
practical, illustrated journal, size of SCI. A.m. $1 a year. 
M. T. RICHARDSON, Pub., 45 Barclay St., New York. 



r iA TIT J DT T* CUT0FF ENGINE,25T0 50 % 

JQ H I A K I H SAVED IN FUEL.SIMPLE IN DEVICE 

II 1 VI iiULL/ECONOMICALDURABLE MANFGTDBY 

-¥> BALL ENGINE CO. ERIE PA.<r- 



IP 4^ Elearant NEEDLEWORK Pntterns, 
^%fj f or all kinds of Embroidery. Lace Work, etc., 
*^^^ with diagrams showing how to make all the 
stitches, 12c.; two for 20c, postpaid. Invaluable in doing 
fancy work. PATTEN & CO., 47 Barclay St., New York. 

CLARK'S RUBBER WHEELS. 

This Wheel is unrivaled for durability, sim- 
plicity, and cheapness. Adapted for Ware- 
house and Platform Trucks, Scales, HSavy 
Casters, and all purposes for which Wheels 
are used. Circular and Price List free. 

GK0. P. CL ARK, Windsor Locks, Ct. 




Orandest Fea- 
i ture of the Age. 



It offers cash for every 
hour's work, and is as sim- 
ple as A B C. Any boy or 
girl can compete as read- 
Hy and successtully as the 
most illustrious professor 
of English letters. It is a 
Paid Pleasure, and if the 
competitor so chooses, ** a 
new way to pay old debts." 

The AWARDS from 
$ 500 to 9 1 will be paid 
in gold. To edit the con- 
test with all due care, we 
have engaged Mr. Emer- 
son Bennett, the distin- 
guished author, and Mr. 
W. R. Balch, compiler of 
" Garfield's Words," and 
late managing editor of 
the American, whowil 1 be 
assisted by a sufficient 
corps of aids. In the hands 
of these gentlemen Lexi- 
conicOrthography will be- 
come an affair of national 
moment, arousing the liv- 



THE ORIENTAL CASKET. 

The initial number will be published January 1, 1882, and 
will be a first-class , high-toned, independent literary month- 
ly, printed on the very best quality of cream-tinted paper, 
be rilled with choicest gems from the greatest living writers, 
and be under the editorial management of Emerson 
Bennett, the popular Novelist and Author. Premiums 
to subscribers $1,000 in GOLD. Honorable life subscription 
to one inhabitant of each of the 49 States and Territories. 




i liest interest wherever the English language is spoken, and 
! call into active play the best talents and the most com- 
mendable abilities of our people. 

THE LATEST NOVELTY IN THE 
WORLD OF LETTERS. 

Every contestant will be quite as much astonished at the 
result as those who have never before considered the won- 
ders of our language ; and the superficial egotist, who woul d 
have scornfully scouted the idea of not understanding his 
mother tongue, will be taught a beneficial, even thougb a 
humiliating, lesson. 

Never was any plan proposed that offered to railroad 
travellers a more fascinating way of occupying the dull 
hours in the railroad train. It is impossible to read when 
the car is shaking, but, with a pencil and paper, Lexiconic 
Orthography can be moat advantageously followed, to 
both profit and delight. Try it on your next journey, f 

Seven degrees of honor and seven classes of awards are 
equally open to all who choose to avail themselves of the 
privilege. Who shall win? Is it not as likely to be the 
toiling mechanic as the wealthy merchant? the modest 
pupil as the learned professor? the humble workwoman as 
the lady of fashion ? Both sexes, all classes, all ranks, all 
ages, will contend for the honor and glory o f winning, even 
if caring naught for the pecuniary reward : butwhoamong 
the multitude shall be the immortal seven to place their 
names within the laurel wreath on the Garfield Lexiconic 
Acrostic Souvenirs, surrounding the beloved brow of him 
who has gone down the dark valley amid the mournful 
weepings, not only of a nation, but of a world? 

In the editing of Lexiconic Orthography we pledge our 
selves to be governed by conscientious impartiality, and to 
decide with unbiased judgment between each and all, and 
award to merit what to merit is due, "without fear, favor, 
affection, or the hope of reward." 

| A prize is hereby offered for the best eight-line poem or 
; acrostic, or the two combined, on the name Garfield, to be 
i inserted on the Garfield Souvenirs. 

I For explanations, rules of both contests, date of closing, 
I sample copy of the Hekald, etc., send 10 cents. (Positively 
no free copies.) 



[December 17, 1881. 



%&xtxt\&tnt&\%. 



Inside Page, each insertion - - - 73 cents a line. 
Back Page, each insertion - - - $1.00 aline. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



CET THE BEST AND CHEAPEST. 

llil^ 1 ':. 'TRADE (g$FEBINg-C?MARK. 



Silver Finish. 





0_ A. F AT& CO 

0". -A.. ^ 1 -^TT eft; OO. 

(Cincinnati, Ohio, U. S. A\ 

Exclusive Agents and Impostors for the United States, of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warranted sujterfftrto all others tw Quality, fin- 
Vffi,, wnifor-ftt.itii of temper, and general tlara- 
Otlity. One I*e§-iii Strir <nii wears three ordinary saws. 



MENTORS 



There 1ms never been a better time to sell good inventions or to 
Benire capital lor the purpose of developing them. Money is un- 
usually plenty and capitalists are actively seeking good investments. 
We undertake the sale of patents, entire or in part, secure partners, 
and form joint stock companies. Highest references given. Cir- 
culars free. 

E. Ii. RICHARDS & CO., 

733 Broadway, IVew Yor k. 



■■ 



Patent Process, 
saw and catalogue. 
Agt., 614 Filbert ^t. 



Send for sample 
If. A. KIM I? ALL, 

, Philadelphia, Pa. 



MINERAL WOOL. 

This Fireproof and indestructible material success- 
fully prevents loss of hoat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortls.ndt St., N. Y. 



What will the Weatherbe To-morrow? 

A Barometer and 
Thermometer com- 
bined, that foretells 
correctly any changes 
in the weather 12 to 24 
„ ___.„_ hours. Warranted Per- 
fect and Reliable. We will send it, delivered free, to 
any address on receipt of One Dollar. The liest 
Weather Indicator in the World. Just the 
thing for a CHRISTMAS PRESENT. Agents wanted 
everywhere. Sendforcircular. Bevare of imitations. 
OSWyPO THERMOMETER WORKS. Oswego, N. Y. 





"THE MAYFLOWER," Varmonthport. Mass. 

The cheapest, largest, and best Family Story paper. $5 
cash present to every 5th (and its multiple as *ell) 
subscriber. Send a three cent stamp for sample copy. 
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PORTABLE 


MILLS 



MUNS0N BROTHERS 

yurACTUKi-Rs. 



ni*cki:d spindle 
and oil t«gi-1t rush 



1 AND MILL FURNISHINGS. 

UTICAN.Y.U.S.A. 



■\ C A< 



12c. 



** A Violet from Mother's Grave," & 4 other 
popular Somrs, words and uinoic entire, all 
for l^c. PATTEN & CO., 47 Barclay St., N. Y. 



STEEL NAME STAMPS. POSTPAID, 15 CENTS PER 
letter. STEEL STAMP WORKS, New Haven, Conn. 



MALLEABLE MV 

THOMAS DEVUN & CO. lehigh ave.s 



SuEuXOBuEtt 



50 



Klegant Genuine Chromo Card*, notwo alike, 
with name, 10c. SNOW & CO., Meriden, Cocn. 

Ii\ VECTORS A1VD PURCHASERS OF PATENTS, 

send for copy of " Patent Review." Models for exhibi- 
tion taken free of charge. HAZELT1NE & GIL.MAN, 
: 178 Devonshire St., Boston, Mass. 




$2 Per Annum. Single Comes 2oc 

^ is oar intention to start still another paper, . 
soon as the Oriental Casket is firmly established and so 



continue to do until we have a first-class publication rep- 
resenting every branch of industry, art, and science that 
can be profitably represented in this country. 

THE AGENTS' HERALD. w o 

Voluntarily appeared before Magistrate of Court No. 8. 
L. Lum Smith, who doth swear that the circulation of the 
November (1881) HERALD will exceed 200.000 copies. 

L. Lum Smith. 
Subscribed before me this second day of November, 1881. 

Robert R. Smith. 
I will trust any Man, Woman, and Child in North Amer- 
icafor a year's subscription if asked during next SO days. 
60c. Per Annum. Single Copies 10c. 

GARFIELD ACROSTIC SOUVENIRS. 

Application for United States Letters Patent was made 
On November 2, 1881. The prices will be 25c. 35c. 50c. 75c. 



$1.00, 82.50, and $5.00. The larger size will be in color, and 
will be beautitulworks of art. Orders may be sent in now.tobe 
filled at the earliest possible moment, in the order received. 

IMITATION STAINED CLASS. 

Consists of thin, tough sheets of a brilliantly colored 
medium (made expressly for this purpose). Presents a 
new, neat and fascinating occupation for ladies and gentle- 
men, beautifying their homes, places of business, etc. Fills 
a vacancy long felt in the ornamentation of common win- 
dow panes. Diploma awarded by A erican Institute, 
and Pennsylvania State Fairs. 

Sample^ Testimonials, etc 9 by Mail, 25c. 

SMITHOCRAPHY. 

The art of drawing portraits, etc., with pen, pencil, or 
crayon from small photos, etc. , to life size, is so easy that 
a successful knowledge may b e acquired from simply read- 
ing the printed instructions. Over 1^00 were sold during 
the Centennial. It is the best drawing teacher known. 
Highly recommended by artists and teachers. Can be 
learned in five minutes. 

Price by Mail, 25c, $1.25 and $2.50. 

CO-OPERATIVE ADVERTISING AGENCY 
AND CIRCULATING NEWSPA- 
PER LIBRARY. 

This enterprise will reauire a large building and is being 
pushed forward as rapidly as possible and I hope will be 
thoroughly organized by March 1, 1882. I cannot give par- 
ticulars until then. 



A CHEAP AND EFFECTIVE FINISHED 

; Enlargement. By G. Croughton. Plain and practical 
i directions, by an expert, for the production of cheap 
i an deffective photographic enlargements equal in finish 
! to those sent out by firms who have made a high 
I reputation for this class of work. The enlarging appa- 
ratus. Preparing and waxing the g ass. ( lodioniz- 
; ing. The Developer. Mode of transferring and material 
I required. Finishing. Mounting. Contained in S< ien- 
! tific Amkrican Supi'Li mem, No. '276. Price 10 
! cents. To be had at this office and from all newsdeal- 
ers. The same number contains, also, the following 
valuable articles on photographic subjects : ' Retouching 
for Btomners" (with one illustration), by Henry Mor- 
gan; and '* Chloride of* Silver Gelatme Emulsion," by H. 
L. T. Haakman. 



To know your full voice power, Iwjji^ 
highest, most musical tones, uselTllll 
To cum coughs, throat ills, f^ 
hoarseness, and asthma, use g 



I Trial box, 25 c. Clr» 
J cular8 free. Voici 
|BAK8Co.,94W.5th 
I St., Cincinnati, 0. 



FOR SALE CHEAP— HAVING OTHER BUSI^ESS- 
Planing Mill at Elkhart, Ind. 12,000 population and 
growing. Address C. T. ALLEN, Union City, Mich. 



In order to avoid confusion with a daily average of several thousand letters, and 
therefore a possible delay of several days in the answering of your application, address 
me exactly as below, and it will be attended to within five minutes. 

Ii. JLUM SMITH (Pigeon Hole 6096 A), Philadelphia, Fa. 



Spinners' and Shippers' Cotton Bale Buckle. 

Serially numbered. A com- 
plete cluck against fraud 
in wev.ht and packing, also, 
a protection in ease of dam- 
age by fire or water. Only 
^ one check to each bale. 
iThis check to be the only 
I hippinn mark recognized. 
J Made of the best malleable 
[iron. Can be attached at 
f compress for immediate ship- 
wnmt. Address 

S. N. DRAKE, 

Cincinnati, O* 
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IMPORTANT BOOKS 



Clock and Watch Maters and Jew e'ers. 

Beckett.— A Rudimentary Treatise on Clocks, Watches, 
and Bells. By Sir Edmund Beckett, Bart., Prest. of 
British llorological Institute. Illustrated by numer- 
ous engravings. Sixth edition, revised and enlarged. 
12mo $1.75 

Kemio.— The Watch Repairer's Hand Book. Being a 
complete Guide to the young beginner in taking apart, 

Eutting together, and thoroughly cleaning the English 
iever and other Foreign Watches, and ail American 
Watches, with illustrations. By F. Kemlo. 12mo, $1.25 
Byrne.— Hand Book for the Artisan, Mechanic, and 
Engineer. Comprising the Grinding and Sharpening 
of Cutting Tools, Abrasive Processes, Lapidary Work, 
Gem and Glass Engraving, Varnishing, and Lacquering, 
Apparatus, Materia s, and Processes for Grinding and 
Polishing. By Oliver Byrne. Illustrate* by 185 en- 
gravings. Rvo, ...... $5.00 

Gee.— The Practical Gold Worker, or the Goldsmith's 
and Jeweler's Instructor in the Art of Alloying, Melt- 
ing, Reducing, Coloring, Collecting. and Refining; the 
Processes of Manipulation. Recovery of Waste, Chemi- 
cal and Physical Properties of Gold ; with a new sys- 
tem of Mixing its Alloys ; Solders, Enamels, and other 
Rules and Recipes. By Geo. K. Gee, Jeweler. 12mo, $3.50 
Gee.— The Silversmith's Hand. Book. Containing full 
instructions for the Alloying and Working of Silver; 
its Solders ; the Preparation of Imitation Alloys, Meth- 
ods of Manipulation; Prevention of Waste; Instruc- 
tions for Improving and Finishing the Surface of the 
Work, with other Useful Information and Memoran- 
da. By Geo. E. Gee, Jeweler. Illustrated. 12m o, $3.50 
Guettier.— Practical Guide for the Manufacture of Metal- 
lic Alloys. Comprising their Chemical and Physical 
Properties with their Preparation, Composition, and 
Uses. From the French of A. Guettier. By A. A. Fes- 

quet. 12mo $3.00 

ZW The above, or any of our Books, sent by mail, at 
the publication prices, free of postage, to any address in 
the world. 

HEP" A Special List of Important Books for Jewelers. 
Gold and Silversmiths, together with our other Cata- 
logues, covering every branch of Science applied to the 
Arts, sent, free of postage, to any one in any part of the 
world who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Stukkt, Philadelphia, Pa. 




TOOLS for Maciiinist.1, Carpenters. Amateurs, Jewellers, Model 
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind 
of Tools jou require. TAL J.MAN «fc MeFADDEN, 

607 Market St., Philadelphia, Pa. 



niDDELL'S 

N£W ELEMENTS of HAND RAILING, i 

Revised edition, containing 41 plates. 13 of which are en- i 
tire ly new.with accompanying letterpress descriptions, j 
Pri ce $7. E. CL AXTON & CO., 930 Market St., Phila., Pa. | 

RUPTURE I 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office. 251 Broadway, 

New York. His book, with Photographic likenesses 
of had cases, before and after cure, mailed for 10c. 



jM. 



DOYOUROWNPRINTINB 

Presses and outfits from $3 to $500 
Over 2,000 styles of type. Catalogue and 
reduced price list free. 

H. HOOVER, Phila., Pa 



$66 



:i week in your own town. Terms and $5 outfit 
free. Address H. Hallbtt & Co., Portland, Me. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 
New Haven, €01111. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



-=1dToLONDON,BERRY^ORTON 
phil*p* for — 

THE BEST BAND SAW BLADEI 



WATCHMAKERS. 

Before buying lathes, see the "Whitcomb,'' made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 1 

Pamphlet Printing. I^l^-^II^S ''■ 

copies. Circulars for Inventors printed very cheap. ! 
Local Printing House, Silver Creek, N. Y. 

MACHINERY 

of every description. 121 Chambers and 103 Reade Sts.. 
New York, Thk George Place Machinery Agency, j 

A WEEK. $12 a day at home easily made. Costly | 
outfit free. Address True & Co., Augusta. Me. j 



$72 



iCnOIUniO widows, fathers, mothers or 
children. Thousands yetentitled. Pensions given 
for loss' f finger .toe. eye orruptnre.varicosc veins 
or nny Disease. Thousands of pensioners and 
soldiers entitled to INCltEASE and BOUNTY. 
PATENTS procured for Inventors. Soldiers 
land warrants prorvrcd.hovtght and sold. Soldiers 
and heirs apply for your rights at once. Send 3 
stamps for "The Citizen-Soldier," and Pension 
and Bounty laws, blanks and instructions. We 
can refer to thousands of Pensioners and Clients. 
Address N. W. Fitzgerald& CO. Pension & 
Patent Att'ys, Lockbox 588,Washington, D. 0, 




DRUNK 

geon, C. & A. R. R. Dwi'ght. lit 



'ENNESS 
A nd the 

By LESLIE E. 



KEELEY, M.D., Sur- 
tS^Books Free. 



CK tn Cod per day at home. Samples worth $5 free. 
4) J IU *J)ZU Address Stinson & Co., Portland, Me 

HAND l"<OWKItSaml PORTABLE FOIM3 ES 

made by EMPIRE PORTARLE FORCE CO., Cohoes, 
■N- Y-. are the strongest and best. Send for circulars. j 



HEAR YE DEAF! 



CAKMUKt a Arciit-iUiAL kAK DhUMb 
A. b invented and worn by him perfectly restoring the 
hearing Entirely deaf fortlrrty years.he^hears with them, 
even whispers, distinctly. Are not observable, and re- 
main in position virhout aid. Descriptive Circular free. 
John traruiore, S.W. Cor. 6th & .Race Sts.. Ciacinaati, O . 



Shafts, Pulleys, Hacprs, Etc. 

{frill assortment in store for immediate delivery. 
WM. SELLERS «fc CO., 

79 Liberty Street, New York. 
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Profitable to Everybody 

INTERESTED IN 

Farms, Lawns, Cattle, Buildings, 

Gardens, Fruits, Horses, Dairying, 

Flowers, Grains, Sheep, Swine, 

Orchards, Cotton, Poultry, Bees. 

i Youth & 
( Children. 



House- } 
keepers, f 



City, Village, Country. 



BEST RURAL and FAMILY JOURNAL in the WORLD ! 



THE 



American Agriculturist, 

so named 40 years ago, when started as a Rural Journal, but now enlarged to em- 
brace the whole range of human labor and care .... and Illustrated with about 

A Thousand Original Engravings 

and Sketches, of Labor-saving, Labor-helping Contrivances to aid Out-door and In- 
door Work ; fine Engravings of Animals, Plants, Flowers, Implements, Houses, Out- 
buildings, with many pleasing, instructive Pictures for Young and Old — Full of 

Host Useful Information, 

Instructive, Practical, thoroughly Reliable. No one can read a Volume with- 
out getting many Hints and Suggestions that will each richly repay the small cost. 



Many Humbugs Exposed. 

For 30 years the American Agriculturist has constantly investigated and ex- 
posed multitudes of Humbugs and Swindling Schemes, and thus saved its 
Readers Millions of Dollars. This will be vigorously followed up during 1882. 



DISTINGUISHED CONTRIBUTORS: 

Besides a strong Editorial force, and many contributions from all parts of 
the country, the following are among the Special Contributors : 



Professors in Agricultural Colleges. 
Pres't John Bascom, LL.D.,Wis.University. 

•• A. S. Welsh, LL.D., Iowa Agr. Coll. 

■' A. Liautard, N. Y. veterinary Coll. 

Prof. F. H. Storer, Harvard Uni. Agr. D't. 

44 D. D. Slade, do. do. 

44 G. C. Caldwell, Cornell Uni. .Agr. Dpt. 

44 J. B. Roberts. do. do. 

44 James Law, do. Vet'y Dp't. 

44 W. j. Beal, Mich. Agricultural Coll. 

*' A.J.Cook, do. do. 

41 W. O. At water, Wesl'an University. I 

" C. E. Bessey, Iowa State Agr. Coll. 

" S. A. Knapp, Iowa State Agr'l Coll. 

" E. M. Shelton, Kan. State Agr. Coll. 

" G. C. Swallow, Agr. Dept. Mo. Uni. 

** C. L. In ger soil, Perdue Uni y. rind.) 

" J. M. McBryde, Tenn. Uni. Agr. Dp't. 

" "W. S. Townshend, Ohio Un'y Agr.Dpt 

" W, H. Jordan, Pa. Agr'l College. 



Prominent Investigators ami Writers. 
J. B. Lawes, LL.D., Rothamsted, Eng. 
Prof. C.V. Riley, U. S. Entomologist. 

«* S. A. Forbes, Curator, 111. Museum. 
Edward Atkinson, Mass. 
Hon. Geo. Geddes, N. Y. 
L. B. Arnold, Free. National Dairy Ass'n. 
Hon. X. A. AVillard, on Dairying. 
M. Miles, M. D -, of " Houghton Farm." 
Cvrus Thomas, 111., U. s - Entomol. Com. 
44 "Timothy Bunker, Esq.,"Hookertown, (t. 
F. S. Billings. Veterinary Surgeon, Boston. 
D. E. Salmon, do. do. Atlanta, Ga. 

M. C. Weld, " Among the Farmers." 
Peter Henderson, "Gardening for Profit." 
S. B. Parsons, Jr., Flushing, N. Y. 
R. W. Furnas, Ex-Governor, Nebraska. 
F. D. Coburn, Sec> Kans. Board of Agr. 
H. A. Haigh, LL.B.. Mich., on Farm Law. 
F. D. Curtis, on Swine, etc. 



Useful Everywhere. 

Though issued for convenience in the Metropolitan City, which affords the best 
mechanical appliances, artists, etc., the American Agriculturist is adapted to 
the whole country* EAST, WEST, NORTH, SOUTH, and on account of 
its engravings, its general information, its humbug exposures, etc., it is very use- 
ful to every one, no matter where residing, or how many other journals are taken, 
and it is equally adapted to residents of City, Village, and Country It is the 

Cheapest Journal in the World, 

taking into account its large size, the Engravings, 
the great amount of useful information, etc., etc. 

TERMS: $1.50 a year; four copies, $5.00; 15 cts. a number. 

(One Specimen Copy sent post-paid for 10 cents). ^^" Those sub- 
scribing for 1882, before Dec. 10, will receive the Journal for Dec. free. 

Premiums to Clubs. 

433 Valuable Premium Articles, also many Good Books, offered 
to those who gather and forward two, three, or more subscriptions. 
H^~ Illustrated Premium List sent post-paid to all desiring it. 
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$5. The Wonderful Mechanical Piano-ette. $5. 



^The most marvellous mechanical invention of 

tnc age* It will play any tune in a melodious nnd pleasing manner. 
Difficult and simple music produced in a masterly style, and it can be 



xo 



layedbyachildaswellasby a grown person and will furnish music 1 
rorsocial pad icrings of any des cription, playing hour al ter hour, without I 
«ny knowledge of music being required an the operation. The most J 
■Wonderful of all musical inventions; a machine which in a purely me- ( 
chanieal manner produces any kind of music, Waltzes.l'olkas, Marches, V 
Ac, lc, without any practice or knowledge of music whatever ; i u this I: 
respect far superior to any music-box, for there is no limit whatever to I 
the number of tunes it will play. Tho perforations in a flexible strip [ 
produce the effect. It has just been perfected (the accompanying cut 
showing it in its improved form), and is having the larpest sale everob- 
tainedby amusicalinstrumentinthe cnuntry. It has line ebonized 

cases, hiahly decorated, the notes or bars (t he mnfelc producers) are met- 

al, on same principle as a tuning fork, which produce clear and most melodious notes, and never get out of tune ; the bnrsare struck 
by Btnkers, the same as the wires are in a piano, on ly they work automatically instead of by the fingers. The stripof preparedpaperin 
•which the tuneis stamped or perforated, is about lOinches wide, and asit passes through the rollers and over the keys, the striker* 
epnng through the perforation sin thepaperandstrikethe right note; thisisalldoneautom itlcally,withoutany«ssistancefrom the 
operator (except turning the rollers), and the tuneis played perfectly. Itwouidbe one oft) emost appropriate presents to make any 
one, especially where there isno other musical instrument. Its execution is admirable, and Us capacity or capability almost unlim- 
ited. Itis selling fjiMer than any musicalinstrumenteverinventod. Th»mn«icisfine, and everibouy delighted. The price of the 
Piano-etteis oniy $;», including a selection of popular tunes. Music, SO cts. atune. 

C!"D"C , r*T A T rPft A P "C , "NT r PQ! Wishing an agent in every town, we have concluded to offer sample of Piano-ette, 
DJL.uVjJ.2iJj ±\J iivJXllN lOi withtwotunes,to those who vill push the sale, for only {$4= tor with 12 tunes, for 
S5.SO. MASSACHUSETTS OS6AX CO., 57 Washington St., Boston, Mass., Sole Manuf rs. 




IRON BLOWER. 




ZE^OSITIVIE ELASI, 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

. CONNERSVILLE, IND. 

B. S. TOWNSEND, Gen. Agt.,6 Cortland St., 8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 8 Dey Street, 

NEW YORK. 
SEND FOR PRICED CATALOGUE. 



Machinerydepot 

IN AMERICA. 

Standard machinery for all purposes. 
H.B.SMITH MACHINE CO 

Estab?i849. 925MARKET ST. Philadelphia 



FOR INFORMATION CONCERNING 

Holly Water Works, 

** FOR 

CITIES, VILLA GES, SUBURBAN TOWNS, 
FACTORIES, ETC., 



Apply to the 



HOLLY MFC. CO., L0CKP0RT 

Or C. G. HTLDRETIL Sec'y, 

1 ^»% llnnnilwnv TW*i*mr A^«»Ij 



N.Y. 



1 57 Broadway, New York City, 




WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WiU. SEINERS & CO., Phila. 



MAGIC LANTERN CATALOGUE. 150 pp., 8c. 



MAGIC LANTERN 



JSaaJsm^mm^ 

MAGIC LANTERNS and SLIDES WANTED. 
WONDERFUL AUTOMATIC OI« J JANH,on7.v85. 

SfififS of A$sa8fii?)at.io?i of Priniilr.nt Garfield a Specialty. 
Circular's free. THEO. J.HARBACH, 809 Filbert St. 1 Phila„Pa. 



SUPPLEE 
ENGINE. 



Improved plain Slide Valve. 
Simple in construction, dura- 
ble and economical. Manu- 
factured by 

Supplee Stenm Engine Co., 
Columbia, Fa. 



WATKR ELEVATOR, OR STE4M JET TUMP. 

For dumping Hot. Cold, or Dirty 
Water, Lye, Tan Liquor, Acids, 
Slops, etc., this Pump is durab?e, 
effective, economical, reliable , and 
low priced. With 50 lb. steam a 
1 in. $8.50 pump raises 300 gal. per 
hour, 50 ft. high. With 55 lb. 
steam a 2 in. $16 pump raises 2,100 
gal. per hour 50 ft. high. Ten 
sizes, % to 6 inch. Cheapest reliable Steam Fire Pump 
made. State for what purpose wanted, and write for 
prices, etc. 

VAN DUZEN & TIFT, Cincinnati, O. 




fi^^^a Year and expenses to agents. Outfit free. 
9 / / / Address P. O. VICKERY, Augusta, Me. 



OTRY THIS a year... it will PAY WELL. ^^ 

ORANGE JUDD C0.,m£5SE!&*Y« t .& 

ooooooooo 



SUPERIOR SUBSTITUTE FOR WOOD ENGRAVING. 

MOSS ENGRAVING CO, 

iwoHPOBATED iMo. MOWfj NEW PK()( E>Si.) 

535 PEARL STREET, COR. ELM, NEW YORK. 

'Engravings ol Port raits. Hutliliii^>. Landscapes Machinery, Maps, Etc., lior News 
papers, Boulvs, Catalogues, Etc. Much clieapfr than Wood Cut'*. 

THE LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD. 



Steam and Hand Power. CLEM & MORSE, 411 & 413 
j Cherry St., Phila., Pa., and 108 Liberty St., New York. 





,» A SPE0I AUtY G£>^ nif 

£;V/RPPkE$TER*Yl . 



■ Foreman Wanted for deduction Works 

; in Calif ornia— American— 25 to 40 years of age. with prac- 
tical experience in furnace operations, an energetic 
worker, skillful and ambitious. Must present satisfac- 

i tory references from former employers regarding char- 
acter and ability to perform work in the best and most 
economical manner. Address confidentially. P. O. Box 
1078, San Francisco, California, until .December 1. 

T HE PARAGON SCHOOL DESK 

garretson! f xtension 

-*• TABLE SLIDE •<- J 

manf'd by Mf 

BUFFALO HARDWARE C r 
SWAN ST. BUFFALO N.Y. 

ILLUSfD EDITORIAL SEPT./7./88/ 

VOLNEY W. MASON & CO., """" 

FRICTION PULLEYS, CLUTCHES, an! ELEVATORS.. 

PROVIDENCE, R. I. 

AACIIT6 c an now grasp a fortune. Address 
Mil CHIO HIDEOUT & CO., 10 Barclay St., N. Y. 







THE STEARNS MANUFACTURING CO., 

ERIE, PENNS YIjVANIA* make a specialty of improved 

SAW MILL MACHINERY. 

Designed in its construction for producing lumber economically and 

rapidly. Plans and estimates for Mills of any capacity 

furnished on request. Also build 

ENGINES, BOILERS, AND MACHINERY IN GENERAL. 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the C kl.kbra tid 
Colli x s' P a t.Coitpli x g, and f urni sh Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONEP & LAUGHLINS, 

Try Street, 2d and 3d A venues, Pittsburg, Pa. 
Corner I^ake and Canal Sts., Chicago, 111. 
%W Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 




New and Valuable Oil*»r for Lo^se Pulleys. 
Its use on Loose Pulleys will prove 
it to be efficient, keeping the pulley 
oiled from three to four weeks with 
one filling. Price from 25c. to 75c. 
ea"h. Sample sent by mail on appli- 
cation. Give diameter and speed of 
pulley. Send for catalogue, etc. 
VAN DUZEN & TIFT, 

Cincinnati) 0« 
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Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



FOR SALE OR RENT. 

Old established Foundry, Machine Shop, and Plan- 
ing Mill. Excellent locality. Plenty of work. Address 
L. M. NEWBURY Sparta, Wis. 



NEW YORK IIELTING ANI> PACKING 



-2 

3 

14 mile long, 3 feet wide, I «* 

IS OF OUR MAKE. EQUALS 500 OX HIDES. | 2 



Largest Belt Ever Made! 



37 ife 3S PARK ROW, NEW YORK. 




At liow PriceN. Lmrge Assorted Stock. 
A. «fe F. BROWN, 57-til Lewis St., New York. 



ERICSSON'S 

New Caloric Panning Eutiii 

FOR 
DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IRON WORKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortlnndt Street, New York, N. Y. 

Prevent Accidents 

from slipping. The hand- 
somest and safest car* 
riagestepmade. Forged from 
best iron and formed with 
a sunken panel, in which is se- 
^^^ cured a plating of richly 
WREmmcnUded Rubber ; Durability war- 

—-"ranted. Illustrated circular free. 

Rubber Step Manufacturing- Co.,- Boston, 




ELECTRIC LIGHT. 



THE FULLER ELECTRICAL COMPANY, having 
perfected their system of Electric Lighting, are prepared to 
furnish the Improved Gramme Dynamo Electric 
Machines and Electric Lamps, either for single lights 
or for from "i to 20 lights in one circuit. 

This apparatus is unexcelled for durability, steadiness 
of light, and economy of power, and requires less 
attention than any other. 

For price list and further particulars, apply to 

THE FULLER ELECTRICAL COMPANY, 

44 East Fonrtentk Street, NEW YORK. 



BEAUTIFUL HOLTMY PRESENT. 

DR. SCOTT'S ELECTRIC BRUSHES. 

EXTB.AOE.DIlTAR'y OFFER. 

During- the next 30 days, any Drug- or Fancy Store will let you have either the Hair or Flesh 
Brush on trial, and if they fail to Cure Headache, Neuralgia, Rheumatic Pains, etc., in a few 
minutes, or quickly Cure Dandruff, Falling Hair, and Baldness, take them back in good con- 
dition and the Price will be refunded. They are not Wire, but Pure Bristle Brushes. Sent on the 
same terms, postpaid, on receipt of three dollars, by GEO. A. SCOTT, 842 Broadway, New York. 




!^c6E BRMS MFG. go Mc 

pBAS§ torrington .— SCOHN. ^IRfe' 



H.WJ0HNS' 

* MtfffOt 

LIQUID PAINTS, 

ASBESTOS ROOFING, 

ASBESTOS BOILER COVERINGS, 
ASBESTOS LINING FELT, 

ASBESTOS STEAM PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT PICKING, 
ASBESTOS MILLBOARD, 
ASBESTOS GASKETS, 

ASBESTOS SHEATHINGS, 
COATINGS, CEMENTS, Etc. 

Descriptive price lists and samples sent free. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 



FRIEDMAN N'S PATENT 

EjectorS 

Are the cheapest and most effective machines 
in the market for 

Elevating Water and Coimying Lipids 

from Mines, Quarries, Ponds. Rivers, Wells, Wheel Fits; 
for use in K. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, >ugar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 

WTHAV & DREYFUS, 

Sole Manufacturers, NEW YORK. 

THE COMMON SENSE DRY KILN. 




PORTER MAXIJFG. CO.. Lim. 

New economizer. Only portable made 
with return flue. 
Absolute billet y 
from explo- 
s i o 11 and 
from sparks. 
Send for cirs. 
to Porter Mfg. 
Co., Lim, Syra- 
cuse, K.y. G-. 
G.Youn«.Gen. 
Agt., 43 Court- 
landt St., N Y 



FOR SALTS CHEAP.— PATENT No. 1332,061— CAR 
COUPLEIt. K. E. POGUE, Quincy, Ky. 

Jarvis Furnace Co. 

Patent Setting for Steam Boilers Burns Screenings 
and Slack Coal without Blast. No. 7 Oliver St., Boston ; 
No. 92 Liberty St., New York: No. 709 Market St., St. 
Louis ; No. 18 Second St.. Baltimore. 





In solving the true principle of seasoning, extracting 
the sap from the center by suction, rapid circulation of 
air, with moderate heat, we offer the cheapest kiln in 
construction, quickest in operation, and perfect in re- 
sults. Prevents checks, warp, or hardened surface. 

ST. ALBANS M'F'G CO., St. Albans, Vt. 

D C D A PIAQCEC Microscopes, Spectacles, 

iCllH ULHOOCO Telescopes, Barometers, 

Thermometers, and Compasses. R. tXr J. BECK, 

M anuf acturing Opticians, I'M J a del phi u , Fa . 

Send for Illustrated Priced Catalogue. 




Your Own f; 



Cards, Labels, 

etc. Press $3. 

arger Size $S. 

13 other sizes For business, pleas- 
ure, old, or young. Everything easy 
by printed instructions. Send two 
stamps for Catalogue of Presses, 
Type, Cards, etc., to the factory 
Kelsey & Co., Merideu, Conn. 



SPEAKING TELEPHONES. 

THE AMERICAN BELL TELEPHONE COMPANY, 

W. H. fokbes, W. R. Driver, Theo. N. Vail, 
President. Treasurer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing jn a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of tlie comnany. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN BELL TELEPHONE COMPANY, 
95 Milk Street, Huston, Mass. 



NO MORE USE FOR OIL ON MACHINERY 



Oline Lubricating Compound, manui'd by HOLLAND 
& THOMPSON, Troy, V Y. Avoids hot journals, drip- 
ping, and waste. Send for catalogue of Grease and Cups 
for all kinds of masbinary. 

OPEN BACK PRESSES. 

STILES & PARKER PRESS CO., Middletown, Conn. 



THE AUTOMATIC SHADING PEN 




MAKES A SHADED MARK OF TWO COLORS AT A SIN- 
GLE STROKE. SAMPLE SET OF 3 SIZtS BY MAIL $1, 
CIRCULAR AND SAMPLt WRITING FREE. 

J. W. Stoakes, Milan, O. 



BOGAltDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
I) US, corner of White and Elm Sts., New York. 



RAILROAD DEPOTS IRON BUILDINGS WHARF SHEDS 
SUGAR HOUSES ."SELF FITTING" . COTTON STORES 
PUBLIC MARKETS (CATALOGING 
WALTER C.BERGIUS StCOhGLASGOW- SCOTLAND. 



PENS; 




PENCILS, HOLD-ERS, CASES, &c. 

The CALLI-CRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDER, containing 
ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persons 
who care to preserve their individuality In writing. 

MABIE, TODD & BARD, 

ISO BROADWAY, NEW YORK. 

Send for Price-List. 
OUR GOODS ARE SOLD BY FIRST-CLASS DEALERS. 



1 EAGLE ANVILS. 1843. 

Solid CAST STEEL. Face and Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per lb. 



LITTLE WONDER. 




and Shaped Dtnmonr, Carbon Points, indispensable for 
Truing Emerv Wheels, Grindstones, Hardened Steel, 
Porcelain, and Paper Calender Rollers, Drilling, Plan- 
ing, Moulding, Millstone Dressing, and Sawing Stone. 
J. DICKINSON, 64 Nassau Street, New York. 



C. J. GODFREY <fc SON, 

UNION CITY, CONN., 

Manufacturers of Metallic Shells, Ferrules, Cups, Blanks, 
and any and all kinds of small press and stamped work in 
Copper, Brass, Zinc. Iron, or Tin. Drawn Brass and 
Steel Ferrules for File. Chisel, and other Tool Handles, 
also Pocket M atch Safes of various styles, are specialties. 
All kinds of notions, small wares, or novelties in the 
above line made to order. Work finished plain or 
nickel plated as desired. Correspondence solicited and 
estimates furnished. 



m 



JENKINS PATENTVALVES 

THE STANDARD 
MANUFACTURED OF 
BEST BTEAMMBTAL. 
JENKINS BR0S.7IJ0HMST.N.Y. 




Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 



Steam Fitters' & Plumbers' Supplies. 

STURTEVANTS' FAN BLOWERS. 

ALBERT BRIDGES, 46 Cortlandt Street, New York. 




LITTLE GIANT 

FRENCH BATTERY 

Relieves Rheumatism 
and all Nervous Com- 
plaints. Supersedes all 

others. Send for circular. 

C.E.JONES&BRO. 
Cincinnati, Ohio. 



BAKER 




BLOWER. 

[forced blast.] 
The revolving parts are 
all accurately Balanced. 

Warranted Superior to any 

other. 

WIT/BRAHAM BROS, 

^No. 2318 Frankford Avenue 

Philadelphia, Pa. 

"SEND FOR OUR CATALOGUE. ~£& 



KORTING UNIVERSAL 

Double Tube Injector, 

FOR BOILER FEEDING. 

Send for Circular. 

OFFICES AND WAKKKOOMS t 

Phila.— 12th & Thompson Sts. New York-109 Liberty St. 
Boston— 7 Oliver St. Chicago— 84 Market St. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRAiNKLliN.V.Pres't. J.M.ALLKN. Prest. 

J. B. PIERCE, Sec'v. 




Stevens' Roller Mills, 

FOB ' 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
JOHN T. NO YE «fc SONS, BUFFALO, N. Y. 



ICE AT $1.00 PER TOW. 

PICTET ARTIFICIAL, ICE CO., Limited, 
P. O. Box 3083. 1 42 GSreemvich Si ., New York. 

Guaranteed to be the most efficient and economical of all 
existing Ice and Cold Air Machines. 




Model Engines. 

Complete sets of 

CASTINGS 

_ _ for making small 

M odel steam Engines 1 1-2 in. bore, 3 in. stroke, price, $4 
ditto 2 in. bore, 4 in. stroke, price, $10, same style as cut; 
Gear Wheels and Parts of Models. All kinds of Small 
Tools and Materials. Catalogue Free. GOODJVOW & 
WIGHTMAN, 176 Washington Street, Boston, Mass. 

lOPE^DEAF 

Dr. Peck's Artificial Ear Drums 

PERFECTLY RESTORE THE HEARING 

and perform the work of the Natural Drum. 
Arw*iys in position, but invisible to others. 

All Conversation and even whispers heard dis- 
tinctly. We refer to those using them. Send for 
descriptive circular with testimonials. Address, 
H. P. K. PECK & CO., 858 Broadway, New York. 



BEECHER & PECK, 

Successors of Mir.o Peck, Manufacturers of 
PECK'S PATENT DROP PRESS, 

11 Regular sizes. Hammers 
from 50 to 2,500 lb. Drop 
and Machine Forgings, 
Drop Dies. Address 

lAoyd & River Sts., 
New Haven, Conn. 






Quickly and 
Permanently 




Dr.Stinson'sAsthmaRemedy 

is unequaled as a positive 
Alterative and Cure for 

Asthma and Dyspepsia, I 

and all their attendant evils. It does not merely 
afford temporary relief, but is a permanent cure. 
Mrs. B. F. Lee, of Belmore, O., says of it : "J am 
surprised at the speedy effects of your remedy. It w 
the first medicine in six years that has loosened my 
cough and made expectoration easy. I now sleep all 
night without conghinff." If your druggist does not 
keep it, send for treatise and testimonials to 



H. P. It. PECK «& CO., 

853 Broadway, New York* 



Steel Castings 

From i£ to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 15,090 Crank Shafts 
and 10,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings. Send for 
circular and price list. 

CHESTER STEET, CASTINGS CO., 

407 Library St., Philadelphia, Pa. 




Rev. Leonard Bacon, D. D. 
, A. H. Stephens, 
and others 
recommend 
them, 
any ^ 
position 

__ Send for circular t 

FOLDING CHAIR CO. New Haven ConnT 



Instruments, Artificial Limbs, and 
A pparatus for Deformities. D . W. 
Kolbe & Son, 1207 Arch St., Phila- 
delphia, Pa Established 1849. 



Send for Circular & Price List 

COPE & MAXWELL M'F'G GO'S 

New and Improved Styles of 

STEAM PUMPS 

— AND — 

BOILER FEEDERS. 

"THE BEST MADE." 
Address HAMILTON, OHIO. 




IRIDIUM: 

THE HARDEST METAL KNOWN. 

Not attacked by acids or alkalies; not oxidised 
in the air; n linost infusible. Manufactured under 
JohD Holland's process (patented May 10, 1881) by 

THE AMERICAN IRIDIUM CO., 

S. E. Corner Pearl and Plnm Sts, Cincinnati, Ohio. 




To any suffering with Catarrh 
or Bronchitis who earnestly 
desire relief, I can furnish a 
means of Permanent and Pos- 
itive Cure. A Home Treatment. 
No charge for consultation by 
mail. Valuable Treatise Free. 

"His remedies are the outgrowth 
of his own experience; they are 
the only known means of per- 
manent cure." — Baptist. 

Rev.T.P.CHILDS,Troy, 0. 



FREE 



jor Ten Cents, new article. One agentsold 
583 in tw o days, 4400 ln 43 days, bi# 
profit. World M'Tg Co. 122 NassauSt. flew lork 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8000 in successful operation 
PINE HEW PAMPHLET POE lS79 f 
Sent free to those interested. 

James Leffel & Co., 

Springfield, O. 
Iio Liberty St., N. Y. City 




Hancock Inspirator, 

THE BEST BOILER FEEDER KNOWN. 
Over 22,000 in use on Locomotive, Sta- 
tionary, Marine, and Portable Boilers. 

THE HANCOCK INSPIRATOR CO., 

BOSTON, MASS. 



ROCK DRILLS & AIR COMPRESSORS 

a INCERS0L1 ROCK DRILL CO., 

I PARK PLACE NEW 'YORK, 



WM. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HAKKIS-CCKLISS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1.000 H. P. 



WOODWORKING MACHINERY, 

For Railroad Shops, Planing Mills, Car Builders, Cabinet, Carriage, Sash, Door, and Blind Makers. J 

S. A. WOODS MACHINE CO., 172 High St., Boston: 91 Liberty St., N.Y.; 61 S. Canal St., Chicago. 



Revenue Laws. Price per 
olt., stamps or silver. \. 



todays. Young roan orold. ~ ' * 1 ^ ' " 

'3 Pkp. does the work. Will j 
"■ or forfeit $100.00 Protected r.y 1 ..„ . -„„. , 

E J ,. with direction* seiled and postpaid 25 cents, 3 for 50- 

A. L. S3UTH & CO., Sole Agt's, Palatine, 111. 
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